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FORMING ALCOA ALUMINUM AND MAGNESIUM 
1947; 56 pages; 20 iestrations 

Explains the fabrication of 
aluminum and magnesium by 
blanking and piercing, drawing, 
spinning, shape forming, em- 
bossing, coining and stamping. 
Discusses the forming charac- 
teristics of the various alumi- 
num and magnesium alloys. 


ALCOA ALUMINUM AND ITS ALLOYS 
1946; 153 pages; 18 illustrations 
Fundamental information eon- 
cerning the many Alcoa Alumi- 
num ys. Data in tabular 
form on their chemical and 
physical properties as well as 
the tolerances and sizes of all 
commercial forms. 


RIVETING ALCOA ALUMINUM 

1946; 46 pages; 12 ilustrations 
Detailed information on rivet- 
ig’ aluminum and its alloys. 
Covers strength and propor- 
tions of riveted joints, driving 
methods, and selection of rivet 
alloy. Also, brief account of 
aireraft riveting. 


MACHINING CHART 

14020 inches 

Describes pro rake angles 
for machining aluminum, cor- 
rect tool material, best cutting 
speeds and feeds, and t of 
cutting» compounds. Ilustra- 
tions show. t and uses of 
numerous tools used in machin- 
ing aluminum. 


Which of these books and visual aids do you need? 
They will prove invaluable to any teacher whose 
students are working with aluminum. Below is 
additional material, useful for general background 








ALUMINUM—ITS STORY 
Written in nontechnical style 
for Junior High Sehool 
students. Tells how aluminum 
is made, its history and uses. 
45 pages, illustrated. 











FINISHES FOR: ALCOA ALUMINUM 

1946; 59 pages; 55 iustrations 

A handbook which discusses 
the many kinds of finishes that 
can be applied to aluminum b 
mechanical, organic, dicdtion!, A 
electrochemical, and_ electro 
plating methods. 


WELDING AND BRAZING ALCOA ALUMINUM 
1945; 108 pages; 43 Wustrations 
Complete information on torch, 
are, resistance welding, and 
brazing of aluminum. Six full- 
color trations of « welding 
flame adjustments. : 


CASTING ALCOA ALLOYS 

1947; 94 pages; 22 illustrations 
General foundry principles, in- 
cluding melting, alles, and 
finishing. A complete descrip- 
tion of the various aluminum 
casting alloys is listed in con- 


venient form. 


WELDING AND BRAZING CHART 

1034 x 1334 inches 

Contains helpful information 

for welding and brazing alumi- 

num, including flame 

adjustments for ~Y oxyhy- 
gen and oxyacetylene. Well 

illustrated. and printed in full 

color, both sides. 


information on aluminum. All teaching aids de- 
scribed on this page sent free to industrial arts 
teachers. Write ALUMINUM COMPANY OF AMERICA, 
1773 Gulf Building, Pittsburgh 19, Pennsylvania. 


AN OUTLINE OF ALUMINUM 


General information on the history, 
a 


CHART ON CHEMISTRY AND 
HISTORY OF ALUMINGM 


chemistry, and A complete alumin 
tions of psa mt altel for Hae to metal ‘Graphically 


teachers and Senior High School _ ill d with 


students. 64 pages, illustrated. 
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Industrial Leaders of Tomorrow Are Students Today — 


And whether they become production, supervisory, 
engineering, or management men depends largely 
upon thoreugh development of their basic skills now. 
Today's students must be trained right! 


The equipment upon which student training is given 
is highly important — it must duplicate the tools of 
industry. Because South Bend: Lathes are industrial 
machine tools built to the specifications required for 
toolmiaking and production work, they are a logical 
choice. Thousands of shop teachers have found them 
most practical for giving students better training. 


The excellent design and rugged construction of 
South Bend Lathes— their ease of operation, safety 
features, and precision accuracy will make the school 
shop of today more capable of training the industrial 


leaders of tomorrow. 


CATALOG 100-F. Describes. South Bend Precision 
Toolroom and Quick Change Gear Lathes with 9", 
10”, 13”, 1444", and: 16” swings; ‘Precision ‘Turret 
Lathes with %” and 1” collet capacities; tools and at- 
tachments. Write for your copy today. 


SOUTH BEND LATHE WORKS 


8 Building Better Lathes Since 1906 
466 E. MADISON ST., SOUTH BEND 22, INDIANA 
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\ Al nanewre Chisel to fit your job! 


For every job . . . and best 
for the job .. . there’s a 
Hargrave Chisel. Fourteen 
types and almost 80 different 
sizes, each one tip- a Anes 
from tip to end. Hargrave 
Chisels and Punches are In- 
dividually Tested . . . care- 
fully balanced and power 
tested for hardness and tough- 
ness. Keen cutting edge works 
fast yet stands up on severest 
jobs. 

WRITE FOR CATALOG 
showing ny epi line of 
HARGRAVE Clamps, Chisels, 
Punches, Washer Cutters, File 
Cleaners, Brace Wrenches, etc. 


THERE IS AN INDUSTRIAL 
DISTRIBUTOR STOCK NEAR YOU 


THE CINCINNATI TOOL CO. 
1945 Waverly Ave. 
CINCINNATI 12, OHIO 


HARGRAVE 


INDI 


bavil.eani 
VIDUALLY 











INDUSTRY’S 
FIRST CHOICE 
FOR OVER 
THIRTY 
YEARS 


The complete line of 
Columbian Vises is 
designed to excel in 
its field—all are made 
to the same high 
standard of engineer- 
ing and workmanship. 
A vise for every need 
and purpose. 


dustrial shops. All standard 
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INDUSTRIAL ARTS AND VOCATIONAL EDUCATION, 
540 N. Milwaukee St., Milwaukee 1, Wis. Entered as 
Subscription price in the U 





S., Canada, and countries of the 


ae 1947, Volume 36, ag OE ena 3 
Matter January 2, 
Saute Union, $3.00 per ‘year; 


monthly, 
at the Post Office at Milwaukee 1 Wis., 
Foreign, 93.50; Sj 


The Bruce Publishing Co. 
the act of March 3, 1879. 
copies, 35 cents. 
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As a Portable Tool... 
The '4,” Heavy-Duty Drill drives twist 
drills up to 1/4”, wood augers up to !/2’, 
Hole Saws for cutting clean, round holes 
up to 1!” diameter in dny material a 


hacksaw will cut. 


For Complete Catalog of more than 100 
different Black & Decker Electric Tools 
and over 1,000 attachments, write to: The 
Black & Decker Mfg. Co., 680 Pennsyl- 
vania Ave., Towson 4, Md. For help on 
any tooling problem, see your nearby 
Black & Decker Distributor. 


As a Drill Press... 
Mounted in a Black & Decker Bench Drill 
Stand, this Drill makes a powerful drill 
press. Plenty of leverage to put on the 
pressure. A slow, smooth feed for more 
precise work. 
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As a Multi-Use Tool... 
Mounted in a Black & Decker Horizontal 
Drill Stand, the 14,” Heavy-Duty Drill 
does stationary drilling and reaming. 
Drives wheels for light grinding, wire 
brushing and buffing. 


EVERYWHERE SELL 


ORTABLE ELECTRIC TOOLS 
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Aa Excellent Check Liat 


SHOP BOOKS 


Texts and Projects 








W oodworking 


PRINCIPLES OF WOODWORKING, Revised, Hjorth 
Up-to-date high school course in ecm 





MACHINE WOODWORKING, Hiorth 
Woodworking machines and their use in in- 
dustry. $3.25 


OPERATIONS OF COMMON WOODWORKING 
MACHINES, Hjorth 
Up-to-date beginners’ text on operation of 
most used machines. $1.72 


INSTRUCTIONAL UNITS IN HANDWORK, Brown 

and Tustison 
Basic for upper grades and junior high — 
1.80 


BASIC WOODWORKING PROCESSES, Hiorth 


Basic hand tool operations detailed for 7th and — 


8th grades, 


SMALL CREATIONS FOR YOUR TOOLS, 
Schowalter 
Novelties made from scrap and waste ma- 
terials. $2.75 


CREATIVE CRATE CRAFT, Champion 
Furniture from discarded crates and boxes. 
, . $1.50 


$1.80 


BIRDHOUSES, Champion 
Easy-to-follow directions for practical bird- 


houses. $2.00 
MASTER HOMECRAFT PROJECTS, Raeth 
Furniture of varied difficulty. $2.00 


¥ 
IT’S FUN TO BUILD MODERN FURNITURE, Lush 
Easy furniture projects, fully dimensioned, 
working drawings, etc. $1.75 


50 POPULAR WOODWORKING | PROJECTS, 
Lukowitz 
Features projects of clever design which can 
be made with hand tools almost ah 
1.50 


Printing 
PRINTING FOR THE SCHOOLS, Hague 
New — covers fundamentals — emphasizes 





general printing education. $2.50 
Wood Finishing 
WOOD FINISHING AND PAINTING MADE EASY, 


Waring 
Covers selection and application of suitable 
finishes to wood and metal. 


Mechanical Drawing 


‘BASIC MECHANICAL DRAWING, Shaeffer 
A new publication, unique in its field. Designed 
for beginners at the 7th and 8th grade levels. 
80 cents 
DRAWING FOR LIFE AND INDUSTRY, Green 
Approaches drawing through situations useful 
in ordinary walks of life. $1.56 
MECHANICAL DRAWING, Berg 
For 9th and 10th grades. Improved method of 
presentation, organization, illustrations, etc. 
Paper, Vol. 1, 64 cents; Vol. Il, 56 cents. 
Complete: Paper, $1.40; Cloth, $1.80. 


Auto Mechanics 


AUTO-MECHANICS, Kuns 
Five separate paper-bound volumes: 1. The 
Engine; 2. Cooling, Lubrication, and Fuel Sys- 
tems; 3. Automotive Electricity; 4. The Power 








Flow; 5. Chassis Units. Each, $1.25 
. AUTOMOTIVE ESSENTIALS, Kuns 
The. standard beginners’ text. $2.32 


AUTOMOTIVE SERVICE, Vols. | and Il, Revised, 
Kuns 

Comprehensive, these volumes cover every 

phase of repair and maintenance service. 

Vol. 1, $3.50; Vol. tl, $3.75. 

Combination price, $6.75 


Farm Shop 


THE FARMER'S SHOP BOOK, Roehl 
Everything about construction and repair work 
arising on farms. $2.48 


Handicraft 


KEENE CEMENT CRAFT, Radtke 
Many popular projects that can be made from 
Keene cement, each accompanied by full direc- 
tions, procedure, etc. $2.00 
FUNDAMENTALS OF LEATHERCRAFT, Cramlet 
Projects from leather with full instructions on 
selecting materials, processes involved, etc. 
$1.25 


-YOU CAN WHITTLE AND CARVE, Hellum and 
Gottshall \ 








Complete directions for carving delightful 
wooden objects with a common pocketknife. 
$2.25 
INDIAN AND CAMP HANDICRAFT, Hunt 
Interesting projects for boys. 
BEN HUNT’S WHITTLING BOOK, Hunt 
Describes and illustrates how to whittle and 
finish 30 different objects into decorative 


$2.50 





PRACTICAL POTTERY FOR CRAFTSMEN AND 
STUDENTS, Jenkins 
Complete, clearly written, reliable guide to 
every phase of pottery. $2.75 


POTTERY MADE EASY, Dougherty 
Fundamental information about, and instruc- 





tion in, the pottery art. $2.75 
Metalworking 
METALWORK ESSENTIALS, Tustison and 
Kranzusch 
A beginner’s course in bench metal. $1.75 


AIR CONDITIONING METAL LAYOUT, Kaberlein 
An excellent manual offering methods of lay- 
ing out square, rectangular, circular, and tran- 
sition fittings. $3.75 


ARTISTIC METALWORK, Bick 
Excellently designed projects for the high 


school shop. $3.25 
METALWORKING MADE EASY, Becker 
Projects for beginners. $1.60 


55 NEW TIN-CAN PROJECTS, Lukowitz 
How to transform discarded tin cans into ob- 
jects of beauty and usefulness. 
Cloth, $1.25; Paper, 75 cents 


50 METAL-SPINNING PROJECTS, Reagan and 
Smith 
Very simple, modernistic patterns, clearly pre- 
sented. $2.00 


Electricity 
FUNDAMENTALS OF APPLIED ELECTRICITY, Jones 
A new electrical shop manual covering the 
fundamentals of electricity and magnetism. 
$2.60 


PRACTICAL ELECTRICITY, Crawford 
Forty-eight fundamental experiments and jobs. 
$1.96 


ELECTRICAL THINGS BOYS LIKE TO MAKE, Cook 
Over 30 popular projects with drawings, di- 
rections, etc. $2.25 


Applied Math 


APPLIED MATHEMATICS, Johnson 
For boys who will leave high school for 
industry. $1.60 
MEASURING INSTRUMENTS, Felker 
Explanation of measuring instruments and 
their uses. Illustrated. 52 cents 
SHOP MATHEMATICS, Felker 
Basic shop math for the mechanical trades. 
$2.20 





$2.50 


$3.50 articles. $2.50 
Professional 
TEACHING WITH FILMS SCHOOL-SHOP ADMINISTRATION 
Fern and Robbins $2.25 Mays and Casberg 
250 TEACHING TECHNIQUES TRADE AND JOB ANALYSIS 
Estabrooke and Karch $1.25 Fryklund 


Examination copies sent for 30 days’ study 


$1.75 


THE BRUCE PUBLISHING COMPANY 


Milwaukee 1, Wisconsin 


706 Montgomery Bldg. 
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TO SPEED THE STUDENT ON HIS WAY TO CRAFTSMAN 





world. 





Give your Sheet Metal 
students a head start 
with PEXTO Ma- 
chines and Tools . 
the recognized equip- 
ment of skilled opera- . 
tors throughout the 


Supervisors and 
Instructors... 
Write for Bulletin SB-35 


Improved 
Squaring Shears 








Folding Machines 


THE PECK, STOW & WILCOX COMPANY Since 1785 SOUTHINGTON, CONNECTICUT, U.S.A. 











ARMALOY 
SOCKET WRENCHES 


Armaloy Socket Wrenches are made of a 
selected grade Alloy Steel, heat treated, gauged 
to closest tolerance and beautifully finished in 

Chrome Plate. 
Furnished in five sizes: 4%", %”, 2", %” and 1” square drive with 
a complete assortment of drop-forged ratchets and driving units. 


Cataloged, Stocked and 
Sold singly or in sets 
by leading Industrial 
Distributors every- 
where. 


2 
ARMSTRONG @ROS. TOOL CO. 


“The Tool Holder People” 
322 N. Francisco Ave. Chicago 12, U.S.A. 
Eastern Whse. & Sales Office: 199 Lafayette Street, N. Y. 12, N. Y. 
Pacific Coast Whse. & Sales Office: 1275 Mission St., San Francisco, California 
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Give your students Millers Falls 
automatic drills and screw drivers 
— they’ll enjoy using these efficient 
tools, and they’ll learn more about 
craftsmanship, too. 

With these quality automatics, 
students perform simple operations 
faster and easier, gain valuable time 
they can use profitably to develop 
top-notch creative ability on diffi- 
cult jobs. They turn out better 
work because they appreciate a 
chance to use professional, time- 
saving tools. 

Millers Falls automatic drills 
and screw drivers are well-suited 
to use in school workshops. 
They’re built to take it. They 
give years of satisfaction . . . their 
special features mean added con- 
venience. Your supplier will be 
glad to give you full details about 
these smooth-working automatics, 


ONE THING IN COMMON—QUALITY! 


MILLERS FALLS 
TOOLS 












MILLERS FALLS COMPANY 


Greenfield *« Massachusetts 





M. ongan Vises 





STRONGER 
SAFER 


Today more than any other time, getting the most and 
best results is the important thing. In all of your school 
shops vises play an important part in the training of 
men and boys who 
learn by doing. Be sure 
your woodworking, 
metalworking shops are 
Morgan Vise equipped 
because this will mean 
many years of satis- 
factory, trouble-free 
service. 


MORGAN VISE CO. 


120 N. Jefferson St. Chicago, ILL. 

















Also furnished with steel 
handles. 

























THESE 


can double enthusiasm 
for Wood -Working Projects! 


Your students will find on extra thrill in 
working with fine plywoods—Mahogany, 
Curly Birch, Bird's Eye Maple, Havello! 
They'll put more interest and care into their 
work—take extra pride in the added beauty 
of the finished project. 

We have available a complete stock of 
fine plywoods in many standard thick- 
nesses, and in a variety of panel and 
cabinet grade sizes especially svited 

for the school workshop. Send today 

for complete catalog of ply- 
wood and craftsmen 


supplies, 



















CARMEN-BRONSON CO. 
, DEPT. 6-V 
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CENT JOINTER 
Your students produce a smoother 


finish with four knives in the cut — 
instead of only three 


CRESCENT Jointer puts more 

knives into action: There are 
four knives in the cutterhead — in- 
stead of the usual three. More knife- 
cuts per inch of stock travel mean 
smoother finished work; fewer knife- 
cuts per inch frequently cause knife 
marks, or small ridges, to show plainly 
across the stock. 


The 4-knife head is just one of 
the Crescent operating advantages that 
accustom your students to high per- 
formance standards. There are others, 
resulting from Crescent’s more than 
fifty years’ experience in building pre- 
cision woodworking machinery. 


FREE / 


Catalog of 
Crescent Wood- 


working Ma- 
chinery. Illu- 
strates and 
describes the 
entire line in 
detail. 

ized to give you quickly the 

information 


For example, inclined machined ways 
support tables on the base. The ways 
are adjustable, to facilitate perfect 
table alignment. 


The Crescent 8” light Jointer is 
available on cabinet-type base. The 
frame or base on the heavier 12” 
and 16” models is a_ close-grained, 
one-piece casting. 


Specify Crescent Jointers on your 
requisition for woodworking machin- 
ery. The creditable work produced 
by your students justifies your choice. 


CRESCENT MACHINE DIVISON 
Rockwell Manufacturing Co, 
LEETONIA, OHIO 
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© The right file for the job means selecting 
both the right type and the best design in 
that type . . . especially in milled curved 
tooth files — as the technical distinctions in 
Pop’s “lesson for today” indicate. 
Nicholson Superior Curved Tooth Files 
are made as only Nicholson standards of 
design and workmanship can assure: 
(A) Teeth have the proper face angle (posi- 
tive) for good bite without pinning up. 
(B) Gullets are carefully designed and 
smoothly rounded for minimum clogging. 
(C) Cross-section has very slight fullness 
for even tooth wear and level cutting under 
normal filing pressures. 


(D) Tooth radius is designed to keep two 
or more teeth always in contact, to eliminate 


POPS SCHOOL of FILING | 


‘Little things make big differences 
in curved tooth files?’—says Pop the Foreman 


chatter with any plane-surface work. Greater 
shear angle at edges results in smooth cut- 
ting with less pressure, less clogging. 


(E) Pre-forged tang, with teeth stopped 
off leaving a clean shoulder below level of 
teeth-tops, insures strength and allows file 
to be used as surfacing tool. 

Tremendous trifles! Yes, details which, 
cumulatively, comprise valuable education 
for students to carry with them into the world 
of industry. In NICHOLSON SUPERIOR 
brand your hardware dealer or industrial 
distributor can offer you curved tooth files 
that are really superior. 


TANGED type (rigid) illustrated. Also made in 
flexible BLADE type. For non-hard ferrous metals 
and alloys; aluminum, brass, babbitt, plastics, hard 
rubber, wood, etc. 





~) 
AES NICHOLSON FILE CO. * 47 ACORN ST., PROVIDENCE 1, RHODE ISLAND o> 
20.s.a” (In Canada, Port Hope, Ont.) cd 
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Best Wishes 

The publishers and the editor of INDUSTRIAL 
ARTS AND VOCATIONAL EDUCATION express the 
that all of our readers will have 


tful vacation this summer. 


sincere 
a most 


p»Your New Address, Please 

Publishers still have trouble obtaining enough 
paper for their normal press runs. It is necessary, 
therefore, to keep the number of copies printed 
as low as possible. This means then, that if any 
subscriber does not receive the next issue because 
it has been sent to an address where he no 
longer lives, we may be unable to replace it 
for him. 

For safety sake, then, if you change your 
address, inform our circulation department at 
once. A postal card is all that is required, and 
please let us have (1) your new address, (2) 
your old address, (3) your zone number. 


»Summer School Opportunities 

Bradley University, Peoria, Ill., June 14 
to July 22, and July 22 to August 26. Cornell 
University, Ithaca, N. Y., July 1 to August 9. 
Oregon State College, Portland, Ore., June 
17 to July 25, and July 26 to August 29. 
Oswego State Teachers College, Oswego, 
N. Y., June 30 to August 8, June 30 to July 25, 
and July 28 to August 22. Pennsylvania State 
College, State College, Pa., June 30 to 
August 9. State Teachers College, Millers- 

ville, Pa., June 2 to July 12, and July 14 to 
August 22. The Stout Institute, Menomonie, 
Wis., June 23 to August 1. University of 
Minnesota, Minneapolis, Minn., June 17 to 
uly 25, and July 28 to August ‘29. Wayne 

niversity, Detroit, Mich., beginning June 
23 for 6, 8, 10, or 12 weeks. 


Coming Conventions 

June 18-19. National Graphic Arts Educa- 
tion Association at Chicago, Ill. Fred J. Hart- 
man, educational director, 719 Fifteenth St., 
N.W., Washington 5, D. C. Headquarters, Morri- 
son Hotel at Madison and Clark Sts. 

June 19-20. Pennsylvania Vocational Asso- 
ciation at Eagles Mere, Pa. Secretary, Henry S. 
Brunner, Dept. of Agricultural Education, State 
College, State College, Pa. Headquarters, Forest 
Inn. 


>This Month's Cover 

Our cover picture this month shows a student 
of the general metals class in the senior high 
school at Tucson, Ariz., doing oxweld cutting. 
The photograph was made by one of the students 
of the class in photography. — Harry A. Gold- 
stein, instructor. 





VOL. 36, NO. 6 


V4 PES ras. 


—_ 
# f_ ~~ 3 oy > 7) 
TEACHERS” PROFESSIONAL Ne 


THE 


JUNE, 1947 





THE BRUCE PUBLISHING COMPANY | CENTRAL OFFICE: 105 SO. LA SALLE ST., CHICAGO 3, ILL 
540 NO. MILWAUKEE.ST., MILWAUKEE 1, WIS. | EASTERN OFFICE: 330 WEST 42¥° ST., NEW YORK 18, W.Y. 





TABLE OF CONTENTS 


Guidance Program for the Large High School........ Claude M.’ Keesling 
_ Some Leaders in Industrial Education.............. William T. Bawden 
‘Outline of Related Subjects for Auto Mechanics....... Hensel M. Miller 
Vocational Education and Society.............:..... Thomas Diamond 
Secondary School Radio Cotirses.............. William R. Stocking, Jr. 
Industrial Arts Mechanical Drawing..................... F. J. Reuter 
Inherent Therapeutic Values in Industrial Arts............ A. K. Rigast 
ee ee os oc ccc cnc 0 0c'ct Veo vc cwacecouwsceoves 
> Testing and Tests 
Why Be Concerned With Testing?................... Victor L. Bowers 
Completion Exercise on Orthographic Projection and Dimensioning 
OE ETS ee C. H. Schubert 
Test in Wood Consumer Goods.................... William H. Bowers 
> Problems and Projects 
The Bookstand as a Beginning Project.................. H. A. Allender 
ie nisi. x's estos ve phish > 006s G. Harold Billingham 
Sheet-Metal Box With Tapering Sides................ Martin Peterson 
ESE RS ee ee Oscar L. Garrison 
EG EE ES Ben Hunt 
EE Ee a, George N. Welch 
Small Aluminum Service Tray........ bach Wchapindies “als 42 Homer C. Rose 
Architecture in Birdhouses. .................2.00-005 Dick Hutchinson 
pe ES J. Henry Schroeder 
I akc nsg ciel ceacescocewessecscsess G. A. Morrison 
Swinging Boom Light for Photographers.................... Ben Hunt 
ER ESE St ae Homer C. Rose 
Concrete Flagstone Lawn Map..................-. Homer H. Haisten 
Twin-Cabinet Medicine Chest .................... Simon S. Palestrant 
Silk Screen Printing With Typewriter Stencils........... Albert Kosloff 
A Boomnemmnde-Putiery Bilin. 2... ee wesc Elmer A. Morrow 


Progress age MMIEES ES Oia vda'SS Shea wecsice cs swees Frank A. Dutcher 





NG SE ES Sane ee 
New Publications............ 
22A 


Personal News. ............. 


Association News...........- 12A 


227 
228 , 
230 — 
233 
234 
235 
237 
239 


241 


242 
244 


245 
246 
246 
247 
248 
250 
252 
253 
254 
255 
256 
257 
258 
260 
261 
263 
266 





at Milwaukee, Wis., 


of address should invariably include the old as well as the new address. Complaints of 
ipt of subscribers’ copies cannot be honored unless made within fifteen days after 


1914, 

Act of Match 31879 the Bruce Co, Title aloe 
ts ‘Trade Mark in 'U 4 Coezaah to 7 te 25, ce ung "Co monthly except date of issue. 
eet Aut Subscription in the United Sta Canada, and ~ Vocational Education "and related as jects. Manuscripts, drawings, cn Age = 
countries of ‘io teenies te Union, $3. year, payable in > shenke Postage, © should be sent to the “Publication in Milwaukee. tributions are paid for 
foreign coun’ 50 cents. Copies not over quer’ Gane months old, 35: cents; more than Og EO BR ge pF ag EE Rg yh a 

Discontinuance. — Notice of discontinuance of subscription must reach Publication Articles Indexed. — The articles contained in the Magazine are regularly indexed in 

. “d teen fhe “The Readers’ Guide to Periodical Literature,’ and “Education Index.” x 


days before date of expiration. Notices of changes — 





Fe 5 


; oA 








JUNE, 1947 — INDUSTRIAL ARTS AND VOCATIONAL EDUCATION 









Drawing instructors aiming at 
superior performance turn to 
Eldorado pencils. 


Non-feathering, non-crumbling 
leads. Really uniform degrees 








ELDORADO 


Dean of Drawing Pencils 


of hardness that make for good 
technique of line. 


In the foregoing we express a be- 
lief shared in by many instructors, 
who know the good points of 


revoure ELDORADO 











SCHOOL BUREAU, PENCIL SALES DEPT. 128-36, JOSEPH DIXON CRUCIBLE CO., se its 3, N. 4. 
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Guidance Program 
For The Large High School 


CLAUDE M._KEESLING 
Director of Guidance 
Shortridge High School 
Indianapolis, Ind. 


Guidance is an inherent part of every 
educational program. It is a co-operative 
enterprise by teachers and administrators 
to discover and utilize the potentialities of 
each boy and girl. It provides educational 
and vocational experiences designed to help 
each student to reach his or her maximum 
efficiency in life. It is a cocurriculat service, 
and challenges the intelligence of teachers 
and specialists. To meet this challenge, our 
school has selected a staff of teacher- 
advisers who are interested in individual 
and group guidance. 


Personnel 

A staff of eight class advisers, four men 
and four women, consists of the director 
and seven advisers. Two advisers are as- 
signed to each grade level, one for the boys 
and one for the girls. Advisers are assigned 
to each entering 9B group and continue as 
the students’ advisers for three years, or 
until they have earned 23 or more credits 
and have been certified as members in the 
senior class. Each adviser is relieved of 
one class for each one hundred advisees 
assigned to him. In general, each adviser 
spends one half of his time counseling and 
the other half in the classroom. 


Equipment 

Two rooms have been divided to provide 
space for interviewing and for reception. 
Each adviser has a small office and is pro- 
vided with.a desk, two chairs, and a filing 
cabinet. At the reception desk, eight stu- 
dent assistants act as hostesses during 
each period of the day. They help the 


advisers in filing, recording, typing, making 
work sheets, answering telephone calls, de- 
livering messages, and the like. Two files 
of college catalogs are maintained, one in 
the library and one in the advisers’ office. 
Also, available to the adviser and advisees 
are guides, books, pamphlets, brochures, 
and manuals of information on guidance 
subjects. 


The Interview 

Individual conferences are scheduled 
during regular school bours by class ad- 
visers. Each pupil is interviewed at least 
once each semester. Other interviews are 
scheduled as occasions demand, or as they 
are desired by the advisee! Before the inter- 
view, the adviser has on his desk the pupil’s 
cumulative record which includes his family 
history, a record of his school marks, a 
record of scores made on intelligence and 
interest tests, his personality ratings, his 
tentative four-year plan, and his choice of 
colleges or his postschool plans. During 
the interview, adjustments are made in 
the four-year plan as the pupil’s interests, 
abilities, and limitations become apparent. 
Subjects for the next semester are chosen 
at this time by the advisee under the 
supervision of the adviser. Special con- 
sideration is given to pupils who have 
health, work, or transportation problems. 
Topics discussed include educational and 
vocational plans, teacher-pupil relationship, 
pupil-pupil relationship, pupil success or 
failure, and social problems of the advisee. 
Potential failures are counseled early each 
semester. Failing pupils are counseled after 
each grade period. 


Orientation 
A program for all pupils new to the 
school includes a first-day welcome pro- 
gram, student guides and student informa- 
tion centers, school mixers and newcomer 


227 





1947 


Ss Refs 


parties, convocation programs to discuss 
curriculum information and proper study 
habits, a pep session to teach school songs 
and yells, periodic conferences to initiate 
school records, invitations to attend_meet- 
ings of certain school-sponsored clubs and 
a planned study of the school’s blue book, 
or bulletin of information concerning the 
school’s organization. During the first week 
of each semester, 9B pupils are permitted 
to leave class five minutes early to insure 
them a place in the cafeteria. 


Home Rooms 

Organization is on the class level. All 
seniors are assigned to a senior home room, 
juniors to a junior home room, etc. This 
plan promotes class loyalty and affords an 
opportunity for special work on age levels. 
Pupils are enrolled with the same home- 
room teachers for three years. It is the duty 
of these teachers to inform their pupils 
of school activities, to keep the attendance 
record, to issue report cards, to read the 
daily bulletin, and to co-operate in further- 
ing a comprehensive program for each 
class. Officers elected in the home room 
are president, vice-president, secretary, 
treasurer, agent for school paper, agent for 
yearbook, and representative to the girls’ 


league. 


Testing Program 

Tests are given each year on class levels 
as follows: for freshmen, a standard intel- 
ligence test; for sophomores, an interest 
preference test; for juniors, another intel- 
ligence test; for seniors, a personality in- 
ventory test. 

Diagnostic and achievement tests are 
given by various departments for purposes 
of assignment. Certain aptitude tests are 
available for those who are interested. 
Sophomore English teachers assign oral or 
written reports followin the interest pref- 
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erence test. The personality test is dis- 
cussed in psychology classes. 


Vocational Conferences 

Vocational conferences are scheduled for 
sophomores at the school. A survey is made 
of vocational choices, and discussion groups 
are scheduled. Each sophomore registers in 
two of these groups which represent his 
first and second vocational choice. Student 
chairmen, adult speakers, and faculty mem- 
bers conduct the forums. For juniors and 
seniors, on the job conferences are sched- 
uled with leading men and women repre- 
senting the industrial and professional 
field. These conferences are made possible 
by co-operating with interested civic clubs. 


Personality 
Ratings are obtained for each pupil. 
Each year, two classroom teachers rate the 
pupil on the following ten points: de- 


pendability, adaptability, scholastic dili- 
gence, integrity, leadership, co-operation, 
social adjustment, manner, diction, and 
appearance, Each item is rated 1, 2, 3, 4, 
or 5. 1 rates above average, 3 rates average, 
and 5 rates below average. Citations are 
made by classroom teachers for approxi- 
mately 5 per cent of their pupils who 
have been outstanding in some specific 
class, home room, or extracurricular ac- 
tivity. ; 


Placement 

The vocational director assists present 
and former students to secure gainful em- 
ployment. He keeps up-to-date files on 
employer request data, and student reg- 
istration information. In addition, he has 
cards of introduction, placement cards, and 
follow-up cards. All requests for jobs, work- 
ing hours, or permits are handled by the 
director. 


Special Advisers 

And agencies include the following: vo- 
cational and college advisers who are also 
class advisers, scholarship adviser, college 
board adviser, director of tests and meas- 
urements, director of athletics, school nurse, 
home visitor, and director of extracurric- 
ular activities. 

Conclusion 

The offices of the advisers have become 
centers for friendly help and assistance. 
Here, students are made to feel that they 
are always welcome and that they will 
always receive intelligent and concise an- 
swers to their questions. Here, the advisers 
assemble and interpret all available in- 
formation.in order to help students make 
intelligent decisions. Here, educational and 
vocational plans are made to prepare the 
student for better living in our complex 
society. 


Some Leaders in Industrial Education 


WILLIAM T. BAWDEN 
Director of Publications 
Kansas State Teachers College 
Pittsburg, Kans. 


The eminent historian, W. E. H. Lecky, is quoted as saying 
that “the study of history gives to young men something of the 
experience of old men.” Perhaps one reason for this is that, as the 
well-known proverb has it, “history repeats itself.” If we know 
thoroughly what has been, we can forecast more intelligently what 
is to be; certainly we can understand and interpret better what is. 
As another historian has said, “the substance of historical move- 
ments is permanent amid the manifold variations of historical 
events.”” Whether this be so or not, how often does the young 
leader, when promoted to a position of responsibility and charged 
with the making of important decisions, long for the wisdom that 
comes only with years of experience. And, on the other hand, how 
often does the old wheel horse wish he had the energy and the 
aggressiveness of some of the younger men he sees coming along 
after him. ‘ 

In no field of endeavor is the study of history more important 
than in industrial education. A comparative newcomer in the 
educational system, it has had a phenomenally rapid growth. In 
comparison with the hundreds of years of organized instruction 
in language and mathematics, the history of industrial education 
is measured in decades. 

Indeed, it may come as a surprise to some of the younger 
leaders, and especially to prospective teachers in training, to be 
told that the entire history of that phase of industrial education 
which we know as industrial arts has occurred during the lifetime 
of men and women now living and still active in educational 
circles. To be specific, the first so-called manual training school 
was opened at Washington University, St. Louis, Mo., on Sep- 


tember 6, 1880. I was five years old in the fall of that year, 
though of course I knew. nothing about Washington University 
until many years later. The statement merely emphasizes in a 
dramatic manner the marvelously short time it has taken for a 
great movement to develop. 

I may go even further and say that far more than 90 per cent 
of this development has taken place since I was graduated from 
college and began my teaching career in 1896. The spread of the 
movement was very slow at first. The new schools of this type 
scarcely averaged one each year during the two decades following 
1880. There was an observable turning point, or acceleration, in 
the development of industrial education at about the time I began 
teaching, fer not until about that time was any provision made 
for the preparation of teachers. Undoubtedly the lack of properly 
qualified teachers was one of the major causes for the slow rate 


of progress in the early years. More will be said about this later. — 


From the very beginning of my career as a teacher I was 
conscious of certain shortcomings, and discovered quite early that 
I needed help. I was a graduate of the standard liberal arts or 
classical curriculum of that period. My four years of college did 
not fit me specifically for any calling, not even teaching, though 
that was all the preparation that many highly successful teachers 
had. It was intended to furnish a good foundation upon which to 
build, and it was that. In my case I had to do considerable 
building. 

Problems of the Teacher 

During all these fifty years and more, therefore, I have been 
keenly interested in the problems of the teacher, and in what 
should be included in the preparation of teachers. In teaching, 
as in any other calling, one important means to self-improvement 
is the study of the lives of successful practitioners of the pro- 
fession. When, in the fall of 1903, I was charged with the responsi- 
bility of developing a program for the preparation of manual 
training teachers, as we were called in those days, I began along 
with other measures to try to find out all I could about other 
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teachers of manual training. I wanted very much to know what 
qualifications, experiences, activities, and beliefs characterize the 
superior, or at least the successful teacher of shopwork and 
drafting. 

Thirty years later, in the summer of 1933, I was given the 
opportunity to help. in developing a program of postgraduate 
studies leading to the master’s degree in industrial education at 
Kansas State Teachers College. By that time, I felt sure enough 
of my ground to organize a graduate course in “Leaders and 
Movements in Industrial Education,” in which one of the stated 
objectives was “to develop appreciation of the historical back- 
ground and lines of growth of the movement, and hence a more 
adequate understanding of the present status and significance of 
industrial education.” 

A study of the personalities and achievements of as many as 
possible of the leaders in industrial education constituted an im- 
portant part of this course. I soon found, however, that it was 
extremely difficult to gather authentic information about the lives 
and personalities of these men. It was comparatively easy to learn 
about what the leaders said and wrote, for most of them were 
more or less regular contributors to professional journals, and 
most of them have left monuments in the form of books, manuals, 
pamphlets, and reports. 

Very little, however, is available concerning the personalities 
of the leaders, and what little there is appears in fragmentary 
sketches scattered through the bound volumes of educational 
journals. These sources are available only in the larger college 
and university libraries, and not in all of them. Even so, I found 
that students do not have the time to search for these fragments 
and to assemble them in useful biographies. 

In order to accomplish what I had in mind, I found it neces- 
sary to do much of the research myself, and to present the bio- 

* graphical data in lectures, while assigning students to work on 
other types of research problems. Through the years it has been 
my exceptionally good fortune to hold positions which brought me 
into contact with many of the leaders in all sections of the 
country. T found it possible, therefore, in many instances, to 
supplement the usual meager printed record with personal im- 
pressions. 

Stories About Leaders 

On several occasions during recent years it has been suggested 
that I should write out my impressions of some of the early 
leaders in order that they may be published and made available 
to a wider audience. There have been so many of these requests 
that I feel encouraged to make the effort. With the notes and 
sketches that have accumulated through the years it is now chiefly 
a matter of finding the time to put the material together in form 
suitable for publication. 

In casting about for a plan for selecting the subjects of the 
biographical sketches, I found one ready made. At the thirty- 
second annual meeting of the Manual Arts Conference of the 
Mississippi Valley, held at the University of Minnesota, October, 
1941, a committee was appointed to select, publish, and distribute 
to members a set of portraits of leaders. The portraits were 
printed on heavy enameled paper, size 814 by 11 in., suitable for 
framing. The subjects were selected by referendum vote of active 
members of the Conference, and included the following: Calvin 
Milton Woodward, Charles Russell Richards, Frederick Gordon 
Bonser, Ira Samuel Griffith. 

The first of these sketches, therefore, will be that of Dr. 
Woodward. es 


Interpretation of Industrial Arts 


Before proceeding further, perhaps, I should say something in 
explanation of my use of the terms imdustrial education and 


industrial arts. I think of that part of education which is gained 
in school as potentially a continuous process, which, to be com- 
plete must include something more than development and training 
of the mental powers. It must include also nurture of the physical 
and emotional life of the individual. Its processes require par- 
ticipation by the learner in a variety of activities and experiences. 
A certain minimum amount of schooling may well be substantially 
the same for all children, but it seems entirely reasonable and 
logical to assert that the time inevitably arrives when uniformity 
of instruction, activities, methods, and experiences no longer 
suffices. If the ultimate product, in one case, is to be a skilled 
surgeon, in another a plumber, in another a teacher of mathe- 
matics, and so on, it is certain that at some point there must be 
divergence in the curriculum. 

The practical impossibility as well as the social undesirability 
of sorting out children and young people in accordance with their 
probable destinations are what pose some of the insoluble prob- 
lems of education. There is no clearly recognizable line of demar- 
cation between general education and education that is given 
because of its specific contribution to the occupational objectives 
of the learner. With reference to some subjects in the curriculum 
it is impossible to say, at the time they are studied, whether 
they have vocational values or not. From this point of view much 
of the popular confusion concerning the assumed conflict between 
general education and vocational education is wholly unnecessary. 
Both are essential, and neither is complete without the other. 

I think of vocational education as the broadest and most com- 
prehensive term which includes all those parts or branches of 
education which contribute specifically to the occupational ob- 
jectives of the learners. At least five types or divisions of voca- 
tional education are generally recognized: 

Professional education, including preparation for teaching, the 
ministry, medicine, surgery, dentistry, engineering, the law, and 
possibly others. One point frequently overlooked is that the 
prepafation regarded as essential for certain professions includes 
general education through two or three or more years of college, 
before specific vocational education may begin. Only the favored 
few can afford the luxury of so extended a period of general 
education. 

Agricultural education, including preparation for a great variety 
of occupations concerned with the tilling of the soil, poultry 
raising, animal husbandry, forestry, and others. 

Commercial education, including preparation for all types of 
business occupations. 

Homemaking education. 

Industrial education, including preparation for the various 
occupations in the mechanical trades and in manufacturing, pro- 
ducing, and transforming industries. 

Just as vocational preparation for engineering or for teaching 
reaches down into the general-education language, mathematics, 
and science instruction of the secondary school (and even the 
elementary school) for its beginnings, so does vocational-in- 
dustrial education reach down for its early beginning into the 
general-education shopwork and drafting of the secondary school 
and even the handwork of the elementary school. All these sub- 
jects (language, mathematics, science, shopwork, drafting, and 
others) are given in elementary and secondary schools primarily 
for their general education values, and because they are regarded 
as indispensable parts of the experience of all growing boys and 
girls. But they are given with the full knowledge that an un- 
determined proportion of these young people will ultimately 
derive vocational values from them. In the words of the A.V.A. 


Committee:* 


~ ‘Improving Instruction in Industrial Arts. Report of Committee, American Vocational 
Association, 1010 Vermont Avenue, N.W., Washington (5), D. C., 1946, 96 pp. 
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“Industrial-arts courses are part of general education and do 
not have a distinctly bread-and-butter justification. They are 
assumed to generate sympathetic interest in the whole of in- 
dustry, as compared or contrasted with agriculture, homemaking, 
commerce, and certain technical professions. Instructors in this 
field . . . seek merely to sample and to explain the mechanical 
world to young people in the hope of developing industrial and 
social intelligence rather than technical efficiency.” 


Achievements in Both Fields 
It is a significant fact that many of the leaders in industrial 
education made notable contributions both to vocational-industrial 
or trade training and to general education industrial arts. In 
most instances these leaders came to appreciate the place and 
importance of industrial arts as a basic preliminary to vocational 
industrial or trade training. Nearly every so-called trade school 


learned that if young men come as candidates for vocational 
training without having had opportunity in a good industrial-arts 
program. to discover their interest in and aptitudes for machines, 
tools, and mechanical processes, then it is necessary, in the trade 
school, to provide the equivalent by means of a screening process 
in a special preliminary general shop organized for this purpose. 
Instead of being in conflict, therefore, general education industrial 
arts, and vocational-industrial education are properly conceived 
as successive stages in a continuous and unified program of 
experiences. 

* It is from this point of view and with this conception that we 
ave to consider the lives of certain selected leaders in industrial 
education. , 

- The first of this series of brief biographical sketches, that of 
Dr. Calvin M. Woodward, will appear in the next issue of this 


magazine. 


Outline of Related Subjects 
For Auto Mechanics 


HENSEL M. MILLER 
George Washington High School 
Alexandria, Va. 


Questions and answers covering the es- 
sential information required in Auto 
Mechanics I. 


General Shop Rules 

1. How do you obtain the necessary 
tools? 

By requisition — a small sheet prepared 
by the worker and giving (a) name of 
tool, (b) size, (c) signature of user. The 
tool clerk must refuse to issue tools unless 
the requisition is carefully and legibly pre- 
pared. He will be responsible for unre- 
turned tools. 

2. How are tools returned? 

a) Clean: Tools must be clean and in 
good order when returned. They should 
be turned in as soon after the cleanup 
bell as possible unless an exception is 
allowed for overtime work. 

b) Lights: The drop cords (lights) and 
extension cords should be coiled correctly 
on their boards. : 

c) Clearance ticket: All working stu- 
dents must have a clearance ticket at the 
end of the period, checked for tools re- 
turned and clean and signed by the tool 
clerk. 

3. What are the general rules at quitting 
time? 

' a) Care of parts: Put all parts and items 
in a steel box and store safely until the 
next working period of the class. 

b) Floor spots: Each worker must swab 


with gasoline any oil or greasy spots on 
the floor. 

c) Final inspection: Each work station 
or bench occupied must be left in good 
order and clean, and checked on the clear- 
ance ticket, which is signed by the shop 
foreman when-the student has satisfactorily 
completed his cleanup work. 

4. How are cars protected? 

a) No marking: There must be no 
grease or any other marking or spotting 
on painting, upholstery or other finished 
surface. 

6b) Covers: All fenders must be covered 
before work starts; also the seat and door 
upholstery protected if working in interior. 

c) A bench for each car: Movable 
benches or cabinets must be taken to all 
car jobs and used for tools or parts. Noth- 
ing is allowed to be placed on fenders or 
running boards, whether covered or not. 
Where the job will require several days, 
the car’s interior if properly protected may 
be used to store parts. 

5. What are the main points in spark 
plug service? 

a) Correct wrench: Secure the proper 
size socket and a handle combination that 
will allow a careful movement in removing. 

b) Porcelain breaking: Very carefully 
hold the socket and handle in line with 
the plug. Sideway movement will break 
the porcelain. 

c) Blowgun: After loosening the plug 
several turns, blow all dirt from the base 
of the plug to prevent its falling into the 
combustion chamber. 

d) Drying plugs: Before sandblast 
cleaning, the plugs firing end must be per- 
fectly dry. If there are any oily indications, 


it must be washed carefully in tetrachloride 
and thoroughly dried to avoid clogging the 
cleaner. 


6. What safety precautions are neces- — 


sary in underneath work? 

a) Axle stands: A car elevated for un- 
derneath work must be securely supported 
by the solid or adjustable axle stands, one 
under each axle end that is raised. 

5) Wheel blocks: Blocks may be used 
under the wheels if all four wheels are 
chucked to prevent the car from rolling 
in either direction. 

c) Goggles: Be careful of falling dirt, 
oil, and gas. Use goggles if they do not 
interfere with the vision. 

7. What safety precaution is vital in 
grinding? 

Always wear the goggles when the grind- 
ing wheel is turning. 

8. Why are batteries dangerous? 

They are filled with a very caustic acid 
and some of it is usually on the outside. 
It corrodes and eats practically everything 
but glass and rubber. In testing and han- 
dling do not allow the battery or any of 
its acid to touch the clothes, floor, or any- 
thing that needs to be preserved. 


Automotive Machining 

1. What is automotive machining? 

It is the forming, shaping, or physical 
treatment of metal to make it serviceable 
in car operation. 

2. What are the common machining 
operations? 

; Soldering, brazing, welding, flame cut- 
ting, sawing, chiseling, filing, punching, 
marking, drilling, , Teaming, 
honing, grinding, boring, turning 
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3. What is the difference between cast 
= yo eae h Steel is tough 
a — tough, stringy: is toug 
and stringy; in cutting operations the dis- 
placed metal holds together in long chips 
or curls. It can be bent or formed. Freshly 
cut surfaces have a shiny polished finish. 

6) Cast iron — brittle, granular: Cast 
iron is granular in texture and brittle like 
glass, breaking if bent. The waste metal 
in cutting operations tends. to pulverize. 
The metal when cut has a dull grayish 
appearance. 

4. What difference should there be in 

cutting the two metals? 
' Largely in the matter of cooling the cut- 
ting edges of the tools. In steel, lubricating 
oil is best. Cast iron requires a nonlubricat- 
ing coolant, such as kerosene. 

5. What metals and what parts are 
soldered? 

Brass or bronze, copper, light sheet 
metal or tin, aluminum, radiators,» light 
metal tanks, electrical works. 

6. What tools are required? 

a) Soldering iron with arrangements for 
heating if the™unit is not electric. 

b) Independent source of heat, such as 
a blowtorch. 

c) Solder, either with integral flux or 
an independent supply. 

d) Cleaning tools; files, scrapers, emery 
cloth. 

e) Suitable holding or supporting ar- 
rangements. 

7. What are the main points in soldering 

jure? 

a) Proper heat in iron and work (suf- 
ficient to melt the solder readily). 

b) Perfect cleanliness of iron and work. 

c) Stable and convenient arrangement 
of work. 

d) Directing the melted solder so it will 
be effective and not wasted. 

8. What is the difference in appearance 
between a good and a poor job? 


a) Correct appearance: Correctly ap- . 


plied solder should show a smooth, polished 
application with the edges merging evenly 
into the base metal. 

b) Failure: Dark seams, drops or a 
beady, rough appearance and a tendency 
of the edges to tuck under indicate dirt, 
poor heating and general failure. 

9. What is sweating? 

a) Explanation: Solder has no torsional 
strength, it cannot stand bending or vibra- 
tion and seams subject to much action 
should be reinforced with a patch sweated 
over the joint. 


6) Procedure: The contacting surfaces - 


are both tinned or covered carefully with 
solder. They are then put into contact and 


held as required and reheated so that the 
two solder layers will soften or sweat and 
unite as one bond. 

10. What is general use and pro- 
cedure in brazing? : 

a) Use: Effective in uniting pieces of 
cast iron or the softer metals. 


6) Tools: Acetyline torch, brazing rod, 
flux, aligning support. 

c) Procedure: Heat to dull red, apply 
flux and rod. 

11. What equipment is required for 
welding? A 

a) Use: Uniting steel and the denser, 
heavier metals. 

6b) Tools: (1) torch with acetylene and 
oxygen supply; (2) electric equipment; 
(3) rod (electric and acetylene); (4) gog- 
gles, helmets and protective clothing; (5) 
shielding material to prevent arc injury to 
other’s eyes. : 

12. What is procedure? 

a) Bevel edges to be united so that the 


‘filler metal can be directly applied to en- 


tire surface of edges. 

6) The base metal of both joining sec- 
tions must be melted into small pools and 
the molten filler metal added making com- 
plete fusion. The formation of the small 
pools is a continuous and successive process 
as the torch and rod move along the seam. 

13. What type tool is used in hack- 
sawing? 

A long, slim, hard steel blade with small 
closely spaced teeth on one edge. These 
teeth point or slope toward one end of 
the blade and will cut in that direction 
only. Blades vary in the number and size 
of the teeth. 

.14. What is the best sawing method? 

a) Mounting the blade: Stretch the 
blade tightly in the frame so the teeth 
will cut on the outgoing stroke. 

5) Pressure: Firm even pressure is ap- 
plied on the cutting outgoing stroke, and 
relieved as the blade returns. Avoid twist- 
ing the blade. 

c) Speed: A steady, uniform pressure 
stroke is most effective. 

d) Holding the work: The work must 
be held firmly and if very thin may need 
reinforcing supports to prevent vibration. 
Such work requires fine toothed blades and 
holding the blade at an acute angle with 
the work may help if the teeth tend to 
catch. 

15. Where is chiseling used? 

a) Severing rivet heads or splitting nuts 
that cannot otherwise be removed. 

5) Rough cutting where limits are not 
exact. 

16. What general rules are helpful in 
chiseling? 

a) Keep a sharp edge on the chisel. 

5) Use sharp, firm blows. 

c) Hold the work solidly. If it can’t be 
put in a vise hold it against the blows by 
heavy iron backing. 

d) Protect self with gloves and goggles, 
and provide baffles to stop flying parts as 
they are knocked loose. 

17. Where is punching used? 

Mainly in driving pins from shafts or 
other parts. 

18. What type or tool is best? 

The driving end of the punch should be 
very nearly as large as the pin and flat to 
press evenly on the entire end of the pin. 


19. What are the rules for use? 

a) File off any burr or head on the pin. 
If the pin is tapered drive on small end. 

5) The first blows must be heavy and 
sharp to start the pin immediately, other- 
wise the end may be enlarged and it will 
require removal by drilling. 

c) Rigid support is absolutely necessary 
as any springing or giving of the work 
makes the blow ineffective. Any work that 
cannot be held in a vise should be backed 
up by heavy iron weights held firmly 
against the part containing the pin. 

20. When is direct action knocking 
used? 

To remove tapered shafts or pins whose 
smaller end protrudes and can be hit di- 
rectly, as rear axles and steering gear 
connections. The small extended end is 
usually threaded. 

21. What are cautions in 
tapered shafts by knocking? 

a) Injuries possible: Where possible 
screw or hydraulic pullers should grip the 
retaining part and push the shaft to avoid 
the injuries from concussion. Rear axles 
are especially susceptible to damage as 
they are supported by delicate bearings. 

6) Knockers: If the part is to be used 
again, knockers are available or can be 
improvised (a nut screwed halfway on the 
threads with a bolt into the other half 
and jammed against the tapered pin makes 
a good remover). The bottom of the 
knocker’s hole must jam against the end 
of the pin so that direct solid transmission 
of the blow is provided with protection for 
the end of the pin and its threads. 

c) Steering linkage joints: In the 
tapered ball pin joints of the steering link- 
age an effective method is to use a pry bar 
to pull the pins and hit sharply on the 
side of the retaining part with a heavy 
metal support against the opposite side. 

22. How should a rear hub be removed? 

If necessity forces the use of a knocker 
— elevate the opposite wheel. On opposite 
sides of the wheel being pulled, use two 
long prize bars or planks, footing against 
the spring. Outward pressure on the tire 
and wheel will help absorb the blows and 
relieve the bearings. 

23. Why is marking used? 

A sharp pointed center punch is neces- 
sary in marking the centers of holes. The 
indentation guides the drill bit accurately. 

24. What equipment is used in drilling? 

a) Drill bits. 

6) Chucks to hold the bits. These are 
fastened to the shafts of special motors 
or driven by some form of power. 

c) Plates or vises for holding work: 

d) Some drill assemblies are portable 
for convenience where tlie work cannot be 
moved. 

e) Pressing mechanism to permit forc- 
ing the edges of the bit into the metal. 

25. What preparation of the work is 
necessary? 

a) Accurate marking by sharp indenta- 
tion to hold drill point in starting. 


removing 
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b) Securely fastening the work in a vise 
or to the press table. This is very important 
as it protects operator and equipment. 

c) Clamp the bit tightly in the chuck 
by twisting the key in all three holes with 
full strength. 

26. What should be the condition of 
the bit? 

The two cutting edges should be sharp 
and straight and each at the same angle 
from the bit’s center line. This can be 
measured with a bevel protractor and as- 
sures that both edges will cut evenly and 
the same amount. The metal back of the 
edges should be grouped so that it rises 
slightly to clear the metal left by the edge 
as it advances. This is necessary so that 
the edge can bite into the metal without 
an excessive pressure that would cause 
overheating. 

27. What drilling 
procedure? 

a) Start the bit carefully and accurately 
in the indentation. 

b) Apply sufficient pressure to make the 
bit cut not so much that the motor’s speed 
will be retarded excessively. The motor 
might be burned. 

c) Reduce the pressure as the bit nears 
the emerging or break-through point to 
avoid breaking the bit. The pressure 
against the center of the bit eases then 
and the edges may dig in too deeply and 
break the bit. Measure the depth of the 
hole at intervals if necessary to determine 
that point. 

d) When using the portable electric, 
hold it firmly to prevent .its whipping 
around and injuring the operator if the bit 
sticks. . 

e) When using hand pressure for a hole 
above 4-in. diameter, it will be easier to 
use a smaller bit first and redrill or ream to 
the larger size.. 

28. What are the main differences in 
threads? 

a) Diameter — marked on all thread 
cutting tools. 

6) Pitch — also marked. 

c) Size of threads. 

29. What is pitch and how many pitches 
are used? 

Pitch is the amount the thread advances 
along the screw in one revolution. In usage 
it is designated by the number of threads 
per inch. This number is marked on each 
tool designed to cut threads. There are 
two pitches, the N.C. and the N.F. for 
each diameter. 

30. What are the two main types of 
threads and where used? 

a) The U.S.S. or National Coarse, the 
larger thread, used generally in cast iron. 
Most holes in the cylinder block and trans- 
mission case have these. : 

6b) The S.A.E. or National Fine is used 
mostly when both uniting pieces, such as 
bolts and nuts, are steel. The finer pitch 
gives a greater power in tightening and 
resists more strongly the tendency to be 
turned backward or loosened. 


is the — general 


31. Why is it important to be certain 

that engaging threads match and start 
correctly? ‘ 
“a) Unlike threads of the same diameter 
will start engagement and will advance 
sufficiently with wrench pressure to ruin 
the threads. This may be very serious 
when the mutilated threads are part of a 
larger or important part such as a cylinder 
block. 

b) Soft metal threads, like those used 
in oil and gas line fittings may be ruined 
and both pieces rendered useless unless 
extra care is used in aligning and starting 
them correctly. 

32. What tools cut threads? 

a) Outside threads are cut by dies. 
These have the general outline of a dough- 
nut, except that they are flat and from % 
to 3% in. in thickness. The V-shaped 
cutting teeth are on the concave sides of 
the hole. Dies are held in and turned by 
two handled wrenches called stocks. Each 
die is marked with the diameter of the 
screw it will cut, and its thread pitch. 

6) Internal threads are cut by taps 

like headless bolts with the driven 
end squared to fit into a driver called the 
tap wrench. Taps are marked for pitch 
and for the size of the screw for which it 
will cut threads. 

33. What preparatory sizes are neces- 
sary before threading pins and openings? 

a) The diameter of the screw or bolt 
stock must not exceed that stamped on the 
die. 

b) Charts give the size of the bit to use 
in drilling for each size and pitch of tap 
and should always be followed. It is per- 
missable to thread undersized screw or 
bolt stock, or oversize holes. The threads 
not being full size will be weak. 

c) Explanation: On taps and dies the 
bottoms of the grooves between the cutting 
teeth are not intended to cut. If the teeth 
are driven into the metal their full depth 
or over, the bottoms of the grooves will 
be forced to tear the metal they touch and 
will probably be broken. 

34. What is the procedure of thread- 
ing? 

a) Put oil on steel. Cast iron may be 
cut dry. 

6b) Turn tools carefully in forward di- 
rection until finished. If too much re- 
sistance occurs, especially in the smaller 
sizes, remove the tool and recheck size of 
the rod or hole to be threaded. Small taps 
break easily. . 

c) In turning to start the threads hold 
the die and stock in a plane at right angles 
to the work and the tap straight with the 
hole. A try square will be helpful in align- 


‘ing taps. 
d) It may facilitate the starting of the 


dies to bevel or taper the ends of the rod 
somewhat. | 


Engine Principles 
1. What makes the automobile engine 
operate? 


A mixture of vaporized gas and air is 
(a) drawn into the combustion chamber, 
(6) compressed, (c) exploded, (d) dis- 
charged or expelled. 

2. What is a stroke? 

A stroke is a movement of a piston in 
one direction. 

3. What is a cycle? | 

A cycle is four consecutive strokes: (a) 
down on inlet, inlet valve open; (4) up on 
compression, valve closed; (c) down on 
power, valve closed, (d) up on exhaust, ex- 
haust valve open. 

This series of actions is repeated con- 
tinuously in each cylinder, while the engine 
is running. 

4. What is the combustion chamber? 

It is the space in the cylinder, closed at 
one end or at the top by the arched head 
and at the other end by the closely fitting 
piston, which is movable in the cylinder. 
Two ports, controlled by valves, are lo- 
cated above the top point of the piston’s 
travel to allow the admission and exhaust 
of gas. 

5. What does the explosion accomplish? 

It quickly expands the gas that has been 
compressed into the combustion chamber, 
and pushes the piston downward toward 
the cylinder’s open end. The power of this 
downward movement is transferred to the 
crankshaft. 

6. What is the crankshaft? 

a) The full-length power line: A 
centrally located fore-and-aft shaft runs 
from the front end of the car to the rear 
axle, carrying the power to the rear wheels. 

b) U-shaped bends or crank throws: 
The front section in the engine is a heavy 
drop forged shaft, bent under each cylinder 
into U-shaped swings, usually called 
throws. These throws are cranks for turn- 
ing the shaft and the whole is called a 
crankshaft. 

c) Main bearings: The main bearing 
journals are the short, round smooth sec- 
tions of the shaft between the throws. They 


’ lie in the straight center line of the shaft 


and are cradled in a row of bearings lo- 
cated in the bottom side of the cylinder 
block. 

d) Crankpins: The outer swinging end 
of the throws that correspond to the seat 
in a rope swing are similar to the main 
journals and parallel to them. They are 
called the crank pins. 

7. How do the straight moving pistons 
transmit power to the rotating crankshaft? 

a) The connecting rod: The connecting 
rod is a light, strong rod of steel with bear- 
ings at each end. The small end hinges to 
the center of the piston, like a bell clapper; 
the larger end encircles the crankpin and 
forms the connecting rod bearing. 

b) Movements: The explosion occurs 
with the piston at its top position and the 
crankshaft and arm also at the top of their 
circle, The power pushes the piston and 
the lower end of the connecting rod shoves 
the pin down and around. 

(To be continued) 
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Professor, Vocational Education 
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(Continued from page 193 of the May, 1947, 
issue) 


Preparing the Inventory 

After equipment has been purchased it 
has to be distributed among the schools 
where it is to be used. Since the number of 
any item placed in the various schools 
varies, it is necessary for the director to 
have a record of the number of each item 
placed in each school. For example, the de- 
partment may have purchased one hundred 
hammers of a particular variety and these 
may have been distributed 10 to School A, 
15 to School B, 20 to School C, and 10 to 
School D. Since the director is responsible 
for the hammers, it is necessary that he 
have a record of the disposition he has 
made of them. In order that he may be 
able to compile this information it is nec- 
essary that he obtain at periodical intervals, 
from each school, an inventory of the 
equipment in use at the time of the report. 
In order to facilitate this each item of 
equipment is given a code number which 
is standard throughout the school system. 
These numbers are referred to in all orders 
or communications concerning the various 
items. A list of the items of equipment 
available with their appropriate code num- 
bers is available in the office of each school 
and may even be in the hands of each 
teacher. 


With this in mind the superintendent 
might require each principal to submit a 
complete inventory at the end of each year 
showing the condition of the equipment as- 
signed to him at the beginning or during 
the current year. The form on which this 
inventory would be printed shows all of 
the items of equipment used in the schools. 
The principal would then fill in the re- 
quired information opposite those items 
which are used in his school. The form in 
Figure 1, might be used by a director of 
industrial work in obtaining information 
from his teachers but it can readily be 
adapted to general school purposes. 

The inventories submitted by i by individual 
shops or schools enable the director to com- 
pare one department with another or one 
school with another in regard to the wear 


and tear on equipment. When he finds that . 


the breakage in one school is out of pro- 
portion to the others he may find it 
desirable to inquire into the cause and per- 
haps remedy the condition. As an illustra- 
tion of this a case may be cited where the 
director found that the number of planes 
being broken in one shop seemed unreas- 
onably high. On inquiring into the reason 
for the loss he discovered that the floor of 
the shop was concrete and that in most 
cases when a plane was dropped it was 
broken. This raised the question of which 
was the more economical — taking his loss 
in broken planes, or installing a wooden 
floor. 

Similarly, one teacher built a better class 
organization than another, and, as a result, 
his loss of equipment is relatively low when 
compared with another teacher. 

When we consider the departmental in- 
ventory, which is really a summary of 
those submitted by individual schools, it 
appears to have several advantages: 


1. The director can tell at a glance how 
his equipment is distributed throughout 
the school system; 

2. He can tell how many of each item he 
had at the beginning and at the end of the 
year; 

3. He can tell exactly what the mortality 
is on each item through loss or breakage; 

4. This knowledge makes it possible for 
him to tell precisely how much he must 
allow in his budget for replacements; 

5. It provides evidence to the adminis- 
trative officers that the director is business- 
like in his methods and can actually 
account for the equipment for which they 
hold him responsible. 

It is not suggested that this is the only 
method of keeping an inventory. It is not 
even suggested that this is the best method. 
The important thing is that each director 
should have a method, one which will make 
it possible for him to discuss his equipment 
problems with teachers and administrators 


Dewberry Public Schools Industrial Education Inventory, 1945-1946 































































































Code Name Jones School Sr. H.S. Jr. H.S. = 
No. and Wood-|Wood-| Drafting _| Gen. | Paint- |= . 
Description | shop | shop | A | B | metal| ing |3| 1/3) 8/3 
ae SHE 
A100 Drawing 
boards 
A101 T squares 
A102 
A103 
Fig. 1 
Number Total Added Total 
Code and at during endof 
No. Description . Beginning Broken Lost year year 
A100 Drawing boards 25 0 0 0 25 
te (size) 
i A101 T squares 25 2 0 2 25 
PS (size) 
A102 Instrument sets 25 0 1 0 24 
(Make and No.) 
B100 Claw hammers 20 1 2 0 17 
(Make and No.) 
4 
B101 Augur bits 6 2 0 0 4 
: (Make and No.) 
a B102 Nail sets 20 0 6 0 14 
(size) 
Fig. 2. Inventory form for Jones Jr. High School, 1943-44 
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on the basis of fact rather than on the 
basis of mere opinion. 

It will be noted that the sample report 
shown above shows the status of the equip- 
ment in the Jones School. It is possible 
that there might be more than one drafting 


room or more than one woodworking shop 


in the Jones School. If this were the case 
then the teacher in charge of each shop 
would submit a separate report since each 
shop might have the same items of. equip- 
ment, but in varying numbers. 


Secondary School Radio Courses 


WILLIAM R. STOCKING, JR. 


Detroit, Mich. 


New uses of radio made public since the 
war, and the increasing use of electron 
tubes in industry, will probably cause a 
demand for better radio training on the 
secondary school level. The preinduction 
radio courses, hastily organized during the 
war, should be “reconverted” and improved 
to meet this demand. Experiences in teach- 
ing the preinduction radio course and con- 
versations with other teachers lead to two 
general conclusions: (1) that the students 
who take the course should be more care- 
fully selected with respect to their intel- 
ligence, educational background, and 
interest in the subject, and (2) for a usable 
understanding of radio, practical experi- 
ence in radio construction and experimenta- 
tion should accompany the study of radio 
theory. 

During the war, many students were 
placed in the radio classes who had neither 
educational background nor the required 
mental ability to learn the subject. 

It will be a great step forward in edu- 
cation when counselors and administrators 
learn that machine shop, radio, and other 
technical courses are mot courses suited to 
boys who lack mental ability. The. follow- 
ing entrance requirements for radio courses 
are suggested: 

1. The student should have an_ intel- 
ligence rating of A or B. This was required 
for radio training by the armed services. 

2. The student’s educational background 
should include at least a year of algebra 
passed with A or B marks; one or more 
semesters of physics or a course in the 
“Fundamentals of Electricity.” Here again 
the work should be of A or B quality, and 
the one semester of physics should have 
included the subject of electricity. : 

3. The student should have a sincere 
interest in radio. Interest is such an im- 
portant factor in learning radio, that there 
would be much justification for admitting 


a student “who has the radio bug” even if 
his algebra and physics marks were only 
C. A student “who has the radio bug” 
usually will have constructed one or more 
radio receivers at home and will show his 
interest by continually asking for sugges- 
tions as to how to improve his receiver’s 
performance. 

4. The passing of a “radio aptitude 
test.”* A test could be devised which would 
test the adequacy of the student’s back- 
ground of algebra and electrical theory. 
Part of the test could include questions on 
simple radio terms and definitions which 
students really interested in radio could 
easily answer. This part of the test would 
be a partial indication of the student’s 
interest. 

The objective of radio courses on the 
secondary school level should be “to give 
a background in the fundamental principles 
of radio and electronics which will prepare 
students for some occupations and for more 
advanced study’” of the subject. The re- 
turn of the “hams” (amateur radio sta- 
tions) to the air is leading many students 
to desire amateur radio licenses. High 
school courses should help prepare students 
to pass the necessary government license 
examination. A school radio club with an 
amateur radio station is an interesting 
extracurricular activity that helps to build 
up and maintain interest in the radio 
courses. 

Radio courses naturally will vary accord- 
ing to different conditions. Although radio 
is a very theoretical technical subject (a 
branch of advanced physics), radio con- 
struction and experimentation are nec- 
essary to give meaning to the theory. This 
necessary experience could be provided in 
a radio shop course to accompany the 
course in radio theory, construction, and 
experimentation might be practical in some 
places. 

The radio shopwork should be arranged 


1The navy’s Eddy Test was very useful in selecting 
per Bir Reg on A test for high school students 
a less difficult. 
“Post Wi Rr gy Bee econ 
_ Stocking, J in the “Metropolitan Detroit Science 
1 Reni RT 
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When the director receives this informa- 
tion he is in a position to prepare a general 
inventory covering all of the shops and 
schools in the school system. A form such 
as is shown in Figure 2 might be used for 


this purpose. 


to follow and supplement the textbook used 
in studying the radio theory. (Elements of 
Radio, by Marcus and Horton is a good 
textbook often used in high school radio 


courses. ) 


The following Conbtrhiotion projects and ' 
experiments are among those that could be 
included in a radio shop course: 

1. Telephone experiment 

. Radio-frequency experiment 

. Crystal detector receiver 

. Diode electron-tube experiment 


. Triode electron-tube experiment 
. Amplified telephone experiment 


2 
3 
4 
5. Diode detector receiver 
6 
7 
8 


. Bias detector receiver 
9. One tube audio-frequency power-ampli- 


fier unit 


10. Tuned radio-frequency voltage-amplifier 


11. Half wave power pack 

12. Full wave power pack - 
13. Phonograph amplifier 

14. Grid peak detector receiver 

15. Regenerative detector‘ receiver 

16. “Wireless phonograph” 

17. Dynamic speaker experiment 

18. Superheterodyne experiment 

19. Microphone amplifier 


20. Communications 
experiment 


receiver operation 


21. Resonance tuning experiment 

22. Armstrong. oscillator 

23. Hartley oscillator 

24. Colpitts oscillator 

25. Ultraudion oscillator 

26. Tuned plate — tuned grid oscillator 

27. Crystal oscillator 

28. Neutralized triode R.F. power amplifier 
29. Tetrode and pentode R.F. power ampli- 


30. Harmonics — experiment 
31. “Tri-test” crystal oscillator 
32. Frequency doubling R.F. power ampli- 


33. Absorption type wavemeter 

34. Electron coupled oscillator 

35. Transmitter monitor 

36. Short wave transmitting and receiving 


antennas 


37. Pushpull R.F. power amplifier 
38. Keying methods experiment 


39. Class A, Class B, and Class C amplifiers 
experiment 
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40. Loop modulation experiment 

41. Grid modulation experiment 

42. Plate modulation experiment 

43. Cathode modulation experiment 

44. Overmodulation indicators 

45. Tube checking experiment 

46. Volt-ohm meter experiment 

47. Vacuum tube voltmeter experiment 

48. Condenser checking experiment 

49. Cathode ray oscilloscope experiment 

50. “Magic Eye” tube experiment 

Many students will desire to construct 
radio equipment for. themselves. This 
should be encouraged because it helps to 
maintain interest, encourages more careful 
workmanship, and includes work with 
many basic radio circuits such as have 
been included in the projects listed above. 

Many demonstration devices arid much 
of the equipment used in the experiments 
can be constructed from parts salvaged 
from obsolete radios obtainable at a very 
low cost. A large department store donated 
17 obsolete radios to Cooley High School, 
Detroit, for use in the preinduction radio 
courses. Boys who have had experience in 
constructing and operating radios will be 
glad to help build this equipment. Their 
contributions to the success of the course 
will give them a feeling of accomplishment. 
Money with which to purchase new sup- 
plies and equipment can be earned in the 
shop by helping the more advanced stu- 


F. J. REUTER 
Washington, D. C. 


This discussion concerns the two basic 
divisions of’ mechanical drawing: theory 
and practice. 

Definitions are of cardinal importance, 
especially when applied to objectives. 
Therefore, it seems apropos to define 
theory and practice to clarify not only this 
discussion but also my objective. 

Theory, then, will be defined as a body 
of fundamental principles underlying a 
science or an application of a science; and 
practice, as the act or process of executing 


or , 

While teaching mechanical drawing I 
was astonished by the very obvious differ- 
ence between the mental aptitude of my 
students and their manual awkwardness. 

This difference became one of my avoca- 
tional assignments which I briefly outlined: 

1. Find the cause or causes of awkward- 
ness. 


dents repair radios. Other members of the 
faculty are usually glad to bring in radios 
to be repaired at profitable though reason- 
able rates. This directed repair work is 
valuable educational experience, especially 
as the commercial use of circuits being 
studied is pointed out. 

In some schools there will be sufficient 
demand to organize a class in the radio- 
telegraph code. In other schools where 
there are only a few who want to learn the 
code, a telegraph key and code practice 
oscillator could be set up in a corner of the 
radio shop and in one corner of a study 
hall or school library. These oscillators 
should operate through earphones so that 
others will not be disturbed. Students 
could then give each other daily code prac- 
tice. At Cooley High School, Detroit, there 
were twin brothers who had amateur radio 
operators’ licenses. Each twin spent two 
class periods a day giving code instruction 
to other boys. When a code class was later 
organized, the twins gave valuable assist- 
ance to the instructor. 

Job sheets can be effectively used in the 
radio shop. Each construction job or exper- 
iment should illustrate one or two princi- 
ples of radio theory. These principles 
should be briefly explained at the beginning 
of the job sheet. The questions at the end 
should thoroughly cover the main points to 


Industrial Arrts Mechanical Drawing 


2. Test derived hypothesis. 

3. Devise means whereby this difference 
may be reduced. 

4. Test means and record results. 

5. Formulate further efforts. 

The object of my attention was evidently 
manual awkwardness, the object of my 
curiosity was: why such awkwardness. 

I began my investigation by examining 
my students’ handwriting, especially the 
numerals. Then I devised simple exercises 
which they had to accomplish without in- 
struction or guidance. The same exercises 
were repeated with instruction to show me 
how well they could do them. They were 
also informed that these exercises would 
be graded. 

So far I obtained two indexes of their 
aptitude with a pencil. 

Then I proceeded to question them as to 
the nature and extent of instructions and 
exercises that they had received and per- 
formed in the grade schools. 

After these tests and findings I could 
summarize their qualifications: insufficient 
and inadequate instructions and training 


be learned. Job sheets could use the follow- 
ing form: 

Name of the job 

Objectives 

Radio theory 

Tools and equipment 

Material and parts 

Procedure (Detailed step by step directions 
for constructing the job or performing the 
experiment) 

Questions and exercises 

References (This should include the text- 
book used in the theory class plus other radio 
books including The Radio Amateur’s Hand- 
book.) 

When a student constructs a receiver or 
other device for himself, he should be re- 
quired to answer the questions on the job 
sheets that explain the basic circuits used 
in the student’s project. 

In starting a radio course, many devices 
useful in teaching can be constructed in the 
school shop. In the first semester, the plan- 
ning and construction of equipment and 
demonstration devices can be made a reg- 
ular part of the course. Students enjoy 
helping the instructor draw up plans. They 
often make excellent suggestions. This 
“student and teacher co-operation in de- 
signing and constructing equipment from 
‘junk’ parts helps to develop originality, 
resourcefulness, and analytical thinking.”* 


**Preinduction Radio,” by William R. Stocking, Jr., 


in the Science Teacher, October, 1943, issue. 


before coming to high school. This may be 
called an hypothesis. 

This hypothesis was soon verified by 
questioning teachers of various grade 
schools. All the answers lead to simple 
statements, brief and expressive: “as long 
as it is legible; good enough; that’s the 
way we have to do it.” 

A newspaper account confirmed my 
findings: 

“The committee said answers furnished 


-by employers of more than 200,000 high 


school graduates showed that graduates 
were unable to write legibly, compute ac- 
curately or use English correctly.” 

From this committee’s report it is 
evident that if high school graduates are 
deficient it must be due to inadequate in- 
structions and training in the grade schools, 
for the high schools are not training stu- 
dents in penmanship. There the students’ 
penmanship becomes worse or it goes from 
good enough to bad enough. 

The art teachers, in grade schools, show 
a great deal of pride in the accomplish- 
ments of their pupils, and so do the princi- 
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From these tables one can compare 
the results with each other and with 
the normal distribution of variates. 
The graph of Table 3 illustrates the 
data and their relationships. 
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pals. How many inchs or principals 
display any pride toward the penmanship 
of grade pupils? Art and penmanship are 
very much related. 

Now comes the delightful task of devis- 
ing means whereby the difference between 
mental aptitude and manual awkwardness 
may be reduced, and perhaps eliminated. 

The fact that there is perfect correlation 
between the graphic art and penmanship, 
which in mechanical drawing is called let- 
tering, will furnish the basis of the means 
required for my task. 

Lettering usually demands at ‘least half 
the amount of labor required to accomplish 
a mechanical-drawing assignment. It is 
quite evident, then, that lettering should 
be used to attain several objectives. 

A training program was immediately put 
into effect. Lettering was called freehand 
drawing. A pencil was a pointed instru- 
ment, in many ways, similar to a great 
number of instruments used in many voca- 
tions and professions. The objective was 
for each student to learn how to boss his 
hand so that by means of the instrument 
he would produce exactly what he had in 
his mind, or what his mind reflected. 

The teaching and the accomplishment 
of exercises followed the technique becom- 
ing to freehand drawing: (1) appraise pro- 
portions, (2) block space, (3) subdivide 
space, (4) draw outline of picture (letters 
or numbers), (5) check outline against 
model, and (6) draw outline in desired 
weight. 

All the exercises were organized in terms 
of geometric figures: (1) lines, vertical, 
horizontal, oblique; (2) rectangles, tri- 
angles, parallelograms; (3) circles, ellipses; 
(4) arcs of circles, arcs of ellipses; and (5) 
combinations to form letters and numbers. 

Emphasis was placed on the importance 


of neat lettering and of simultaneously im- 


proving one’s own penmanship. 

At first the work progressed slowly, then 
it became a sport and the results were grati- 
fying. The students learned: To appraise 


space; proportions, and subdivisions; to 
apply their awareness of plane geometry to 


or models; te boss their hand and pencil as 
they would have to do with any other 
instrument. 

I had more than two hundred students 


- from September to the following June. 
They were grouped in different ways: two 


groups of freshmen, one semester each; two 
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From these tables one can readily 
compare the results with each other 
and with the normal distribution of 
variates. The graph of Table 6 illus- 
trates the data and their 
relationships. 
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tionship of correctly answered questions to 
aa the groups 

This single standard system worked well. 
It measures student’s aptitude to assimilate 
subject matter from lectures, and it showed 
the relationship between the different 
groups since all had the same field of ques- 
tions to work from, and tested them for the 
same type of knowledge. 

? The exercises in lettering were based on 

. the number of letters and numerals nor- 

at mally counted on drawings of the respective 

classes. These counts, properly weighed, 

furnished the number of good letters and 

numerals that students should produce dur- 

ing the test period for a perfect score. 

Grades within each group was a matter of 
proportion. 

Grading papers was simply to count, and 
operate a slide rule. Students were per- 
mitted to participate in the process of ap- 
praising and counting acceptable letters 
A and numbers. 

- The exhibit of drawings was professional. 
No one had to apologize for any of the 
plates shown. . 

Comparing grades revealed interesting 
facts as shown by the accompanying tables 
/ and graphs. 

: The data presented with this discussion 
are mid-term results. They show a signifi- 
cant lack of determination between letter- 
ing-test results and exams on theory of 
mechanical drawing. They illustrate the 
subject matter— the difference between 
mental aptitude and manual awkwardness, 
still persistent by mid-term. The final re- 
sults showed a significant degree of de- 
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Tables 7 and 8 show results from 
two groups which present very 
interesting contrasts 


were the better ones; in grade B those who 
were less skillful. 

The courses of instructions were’ com- 
binations of material taken from textbooks 
and from my professional-industrial experi- 
ence. These instructions included: theory 
and practice in lettering; theory and prac- 
tice in mechanical drawing; the elements 
of job organization; and technical arith- 
metic. 

The objective was mechanical drawing 
with decidedly professional characteristics. 
The objective was attained by more than 
half of my students. 

Time came for examinations and tests: 
(1) theory of mechanical drawing, includ- 


In Industrial Arrts 


eve: (2) lettering, and (3) ; 

f . 

* The preparation of the examination A. K. RIGAST 
questions in the theory of mechanical Chairman, Drafting and Industrial Arts 
dra demanded much care and atten- Departments 


Senior High School 
Sacramento, Calif. 


(Continued from page 201 of the 
May, 1947, issue) 
Definition and Elucidation of 
Occupational Therapy 

It is evident from the foregoing dis- 
cussion that occupation is essential to 
man’s wellbeing. Let us now consider 

occupational therapy more in detail. 
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Results of sophomore, mid-term 
examinations 


termination (coefficient of correlation 
squared ). 
The method just outlined seems to be 


the alpha of teaching technical drawing. 


Inherent Therapeutic Values 


as “any activity, mental or physical, defi- 
nitely prescribed and guided for the dis- 
tinct purpose of contributing to and hasten- 
ing recovery from disease or injury.’”** 
The aim of treatment in mental cases is 
to relieve the suffering patients of “their 
symptoms, to restore their well-being, to 
replace their self-pity by self-confidence 
and constructive effort,” and to help to 
restore the normal functioning of the mind. 
In short, it is to divert the interests, feel- 
ings, thoughts, and activities of the patient 
away from himself and direct them toward 
reality. Occupational therapy, it is well to 
remember, does not effect cures by itself, 





“Haas, Louis J., 
(Milwaukee: The Bruce Publishigg Co., 
* 


“Practical Occupational Therapy” 
1944), p. 15. 








238 


JUNE, 1947 — INDUSTRIAL ARTS AND VOCATIONAL EDUCATION 
















































FRET REET 7 SOR SIE A 


but being a valuable adjunct to psychiatry, 
it does assist materially in hastening physi- 
cal and mental recovery. 

Modern Occupation Therapy at Work. 
With the passage of time, the early ideas 
of work therapy proved themselves un- 
tenable. It became clear that the older 
idea of “just keeping busy,” no matter how 
or what, was not very effective. The hap- 
hazard occupational therapy of the past 
was gradually transformed into a scientific, 
systematic, and comprehensive application 
of arts and crafts, and other approved 
occupations in the treatment of the men- 
tally and emotionally ill. 

The forms of mental illness are varied, 
and each variety presents its own problems, 
which must be met and solved by the 
occupational therapist. His bag of tricks 
must contain all and every kind of occupa- 
tion which will suit the needs of the 
patient. Some occupations act as a sedative 
upon the mind, others act as a stimulant. 
Whatever the mental case, the therapist 
must “divert the patient from morbid 
fancies, engage his attention, stimulate his 
interest, and lead him to resume natural 
and healthy methods of thought and oc- 
cupation,’’*’ and above all, develop his 
will to become again an active unit in the 
world of reality. 

Occupational Program. In order to re- 
alize the objective indicated, the scope of 
occupational treatment must of necessity 
be extensive. How inclusive such a program 
really is may be seen in the statement 
made by Dr. C. Chas. Burlingame, physi- 
cian in chief of the Neuro Psychiatric 
Institute and the Hartford Retreat. He 
writes: “The program of occupational 
therapy includes not only making rugs and 
baskets, arts and crafts, and modeling, but 
instruction in music, in the fine arts 
generally, nature study, horticulture, do- 
mestic science, home nursing, and other 
occupations which may be directly related 
to the problems which will confront our 
guests on their return to their usual post- 
tions in society. It includes golf and tennis, 
outdoor sports generally, gymnasium work, 
pool, bowling, etc., which tend not only to 
restore both body and mind to normal but 
give an introduction to a permanent health- 
ful hobby for the future. These are the 
modern substitutes for powders and pills, 
restraint and force.”** 

What is the criterion in the setting up 
of such a large program of occupations? 
Every activity before it is included in the 
program of treatment must pass the follow- 
ing test: (1) Is it interesting equally to 
men and women? (2) Can it, be presented 





3 Ibig., p of 
16 Davis, Pain E., ew Is Nature’s Best Phy- 
sician,” Hygea, April, 194: 


and controlled so that the patients’ re- 
actions thereto are therapeutic? (3) Can 
the patient perform four fifths of ali the 
work involved? (4) Does the activity ap- 
peal equally to all ages? 

An activity may pass such a test, yet it 
does not follow that all occupations are of 
equal: therapeutic significance. Every ac- 
tivity has its own inherent, varying thera- 
peutic values. For this reason, a definite 
scale for evaluating an activity has been 
worked out by occupational experts. The 
list of occupations, which follows, is the 
result of- the application of such a scale. 
The different activities are listed in the 
order of their therapeutic values, in which 
one means the greater and ten the lesser 
worth: 


1. Basketry 

2. Cord belt work, metalwork, jewelry 

3. Printing and type setting 

4. Bookbinding 

5. Cabinetmaking, wood turning 

6. Drawing, design, chair caning, brushwork 

7. Outdoor construction, casting concrete 
furniture 

8. Shoveling snow, raking leaves 

9. Weaving, tennis, badminton, rackets 

10. Blacksmithing, concrete construction 


It is interesting to note in this connec- 
tion that the occupations of the greatest 
therapeutic value are also the most popular, 
the stand-by subjects in the industrial-arts 
departments in our schools. 2 

In summary, it may be said that an 
activity, in order to be of therapeutic 
worth, must produce these effects upon the 
mentally and emotionally ill: 

1. It should increase his sense of self-re- 
spect and personal “worth-whileness.” 

2. It shguld produce readjustment upon an 
ever higher level of reality. 

3. It should create a solid foundation in 
skills upon which constructive psychic re- 
adjustment can be made. 

4. It should help in the substitution of 
healthful external activities for morbid sub- 
jective preoccupations. 

5. It should promote emotional satisfac- 
tion through constructive occupational 
activities. 

If these are the expected beneficial re- 
sults of worth-while occupations produced 
upon the minds and emotions of the men- 
tally il], is it not safe to assume that these 
same occupations would also produce 
equally great stabilizing effects upon the 
normal individual whether in or out of 
school? What is this mysterious power of 
an occupation which exerts this salutary, 
beneficial influence upon the ill as well as 
the normal mind of a man whenever he 
comes in contact with it? Does an occupa- 
tion produce these benefits by itself, some- 
thing like a useful drug, or is it only a 
means by which the individual bridges the 


chasm from his mind to reality? This ques- 
tion we shall discuss in the subsequent 
section. 


Reciprocal Relations of the Physical 
and the Psychic Phases of Man 

It must be clear to all interested persons 
that man’s brain, considered in terms of the 
present, is the culminating result of growth 
over a long period of time. This fact is 
amply attested by the research of modern 
science. The human brain has developed 
into an organ whose work it is to unify or 
integrate the many different bodily proc- 
esses and functions into a harmonious 


‘whole, thus enabling man to meet, to 


modify, and to control his environment. 
The human brain, being an organ without 
any direct contact with the external world, 
can exert its controlling influence upon it 
only through the senses. It is clear, there- 
fore, that the senses must have antidated 
the origin and development of the brain. 
One of these senses which played an im- 
portant function in the evolution of the 
brain is the sense of touch, which has been 
primarily associated with the human hands. 
“Tt is largely due to the hand’s two func- 
tions, prehension and touch, that man has 
obtained the capacity of cognition and 
thought.”*” Because of this interplay “over 
an evolutionary period of many thousands 
of years, the sensory fibers of the palm and 
fingers, used incessantly to amplify the 
mental images furnished by the eyes, have 
become intricately elaborated, and that it 
is no exaggeration to say that considerable 
part of man’s knowledge of the exterior 
world has been acquired through them.’”* 
This view is shared by other workers in 
this field. Thus the eminent English mathe- 
matician and philosopher Alfred N. White- 
head writes: “There is a co-ordination of 
senses and thought, and also a reciprocal 
influence between brain activity and ma- 
terial creative activity. In this reaction the 
hands are peculiarly important. It is a 
moot point whether the human hand 
created the human brain, or the brain 


created the hand. Certainly the connection” 


is intimate and reciprocal.’?® 
In the life of Helen Keller her hands 
certainly were the keys which unlocked the 
external world for her. Without her sensi- 
tive hands, she would have remained an 
animated bundle of humanity until her 
dying days. Recognizing the significance 
of the human hands in her own life, she 
writes a joyful praise of “The Seeing 
Hand” in one of her books: “My hand is 

(Continued on page 240). 





Wolfe, Charlotte, Dr., “The Human Hand,” Alfred 
A. Knopf, 1943, p. 12. 

8 Tbid. 

Whitehead, Alfred N., “The Aims of Education,” 
Macmillan Co., 1929, p. 78. 
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LOOKING AHEAD 

The day for closing the school shop for 
the year 1946-47 is rapidly approaching. 
Before locking up for the summer it is 
advisable to stop and consider what 
changes should be made before confront- 
ing the first class next year. 

Undoubtedly, during the year, there 
were many occasions when the teacher 
saw that certain lessons should be im- 
proved. Some of the changes entailed 
extra work that could not be undertaken 
at the time when they were decided upon. 
Now is the time to take up those tasks. 

The summer days offer opportunities 
for making the necessary drawings, doing 
the required research, and writing up 
the lessons, but nothing will be ac- 
complished unless definite plans are 
made tu tackle the job. 

Help for this work may be found by 
looking through past issues of INpus- 
TRIAL-ARTS AND VOCATIONAL EDUCATION. 
Unobtrusively, the pages of this maga- 
zine present much helpful material. All 
of it has been published with the idea 
of helping our profession. It is there for 
you to adapt or adopt. The drawings, 
tables, and other material may be bodily 
carried over into your own work. It is 
true everything printed in the magazine 
is copyrighted, but that merely protects 
the author against others publishing this 
material as their own. For classroom 
use, however, everything in INDUSTRIAL 
ARTS AND VOCATIONAL EpucaTIon may be 
used just as it appears in the magazine, 
and for this purpose it may be duplicated 
in any way you may wish. It is there for 
you — make use of it. 


A NEEDED REMINDER 

The summer vacation is again ap- 
proaching. Naturally, the students are 
looking forward to this carefree time 
when there are no lessons to be prepared, 
and where, in most cases, there is no 
one to tell them what they must or 
must not do. 

Unfortunately, the very fact that these 
youngsters can do what they please with 
little or no supervision is the cause of 





much vandalism, many accidents, con- 
siderable suffering, and a number of 
fatalities. Many of these untoward hap- 
penings cotld be avoided by a more 
active participation of the school in the 
supervision of the young during the 
summer months. Since this type of super- 
vision is still in a very elementary. state 
in most school systems, the best that the 
teacher, and especially the shop teacher, 
can do is to inform his students of the 
dangers they may encounter, and warn 
them of the consequences which may 
accompany some of their heedless acts. 
Among the dangers that should be 
pointed out to them are those connected 
with traffic violations. Inform them that 
whether they are riding their bicycles, 
driving a motor scooter or an automobile, 
or when walking on the highway, there 
are certain rules to be obeyed. That any 
violation of these rules may result in 
injury or even death to themselves or 
to other persons, or it may mean injury 
or destruction of property all of which 
may be costly and usually unnecessary. 
Then, there are the dangers that 


accompany water sports, picnicking, 


camping, and the like. Again, whether 
intended or not, any careless or thought- 
less act may be followed by dire results. 
The unwatched fire, the carelessly thrown 
away match may start a fire that burns 
up homes, barns, and acres of forest 
lands, and probably causes the deaths of 
people and valuable livestock. 

Inform your students on how to 
render first aid, give resuscitation aid, 
apply remedies for burns, insect and 
snake bites, and show the students how 
to recognize poisonous plants and berries. 

And then do what you can to prepare 
your students against that dreadful 
plague — infantile paralysis, which may 
strike whole communities with epidemic- 
like severity, from early June. to late 
September. Tell them to guard them-: 
selves against the ravages of this.disease 
by carefully washing their harids before 
eating, keeping food protected against 
flies, getting sufficient sleep, not to swim 
in dirty water, and to avoid tonsil and 
adenoid operations if it is at all possible. 
. Tell them, too, that if the dread plague 
does strike, they should call in the 
doctor at once. The National Foundation 
for Infantile Paralysis, Inc., 120 Broad- 
way, New York 5, N. Y., has pledged 
itself to see that no victim need lack 
proper treatment whether the family 


can pay for it or not. In other words, 
forget the cost but get the doctor. 

Then warn them agains} the home 
“danger spots.” Stairways account for 
about 25 per-cent of the accidents in 
the home. Lawn mowers, wheelbarrows, 
rakes and hoes, shovels and forks cause 
almost as many accidents in the yard, 
as do the stairways in the house. The 
kitchen is the most dangerous room in 
the house, because there occur the burns 
(many of them fatal), the gas explosions, 
and many cuts that account for almost 
one fifth of all home accidents. 

The National Conservation Bureau has 
classified the home accidents into six 
categories: falls, burns and _scalds, 
asphyxiation and suffocation, poisoning, 
gunshot wounds, and fire. 

Alert your students against all of them 
and make their vacation a safe prepara- 
tion for future schooling and life. 


- 


FINAL EXAMINATIONS 

As the end of the school year ap- 
proaches, the task of preparing, ad- 
ministering, and evaluating the final 
examinations and tests confronts every 
instructor of industrial arts and vo- 
cational education. 

If the teacher has carefully preserved 
the past issues of this magazine, the job 
of preparing a usable test will not be 
so very difficult. Probably the most help- 
ful suggestion of how to use the various 
tests that appear in this magazine from 
time to time was contained in the article 
entitled “Card File Test Building,” on 
page 240 of the June, 1939, issue. 

For those who want to write their 
own tests, a review of the two articles 
which appeared under the title, “Con- 
struction of Written Achievement Tests,” 
on page 269 of the September, 1943, and 


on page 307 of the October, 1943, issues 


of this magazine, will disclose much 
helpful material. 

The last five volumes of INDUSTRIAL 
ARTS AND VOCATIONAL EDUCATION, to- 
gether with the issues from January, 
1947, up to and including the present 
number, contain 115 articles on tests 
and testing. Out of this mass of ma- 
terial even the inexperienced test con- 
structor should be able to provide him- 
self, without much serious trouble, with 
a final test that will show what he has 
accomplished with his students, and 
give him an excellent chance for making 
out the final grade cards for the year. 
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(Continued from page -238) 

to me what your hearing and sight to- 
gether are to you. .: . All my comings and 
goings turn on the hand as a pivot. The 
hand is my feeler with which I reach 
through isolation and darkness and seize 
every pleasure, every activity that my 
fingers encounter. . . . With my hand I 
*seize and hold what I find in the three 
worlds — physical, intellectual, and spir- 
itual.”*° 

Indeed; it may be said that the human 
hand is the best servant of man; the best 
instrument of work; the best translator of 
thoughts, and the best means for the crea- 
tion of new thoughts. In a way, the hand 
acts as the visible part of the brain, be- 
cause the body and mind are merely two 
aspects of the same single, integrated 
organism or oneness of man. 


The Sense of Touch in the Life of Man 

Before pursuing this general line of 
thought any further, let us now take a 
few definite threads and see where they 
run and how they pull our other threads 
of thought together. . 

Rousseau’s and Pereira’s Ideas Regard- 
ing the Senses. Years ago Rousseau (1712- 
78) wrote this observation in “Emil”: 
“Our first teachers of science are our feet, 
our hands, and our eyes. To learn to 
think, therefore, we must exercise the limbs, 
senses, and organs, which are the instru- 
ments of our intellect.” To Rousseau the 
whole of the functional physical man was 
basic in the development of the mind. He, 
apparently, was not familiar with the 
teachings of Pereira (1715-80), who was 
a famous Spanish teacher of deaf-mutes in 
France. He was the originator of a sign 
language for the use of the pupils under 
his care. Pereira demonstrated to the 
physiologists of his time that the tactile 
sense was the basic sense, and that the 
other senses were, in terms of man’s evolu- 
tion, modifications of it. Basing his prin- 
ciples of education on this idea, he showed 
by his methods of teaching the deaf-mutes 
how much can be done by the training of 
the sense of touch so that it may “become 
an instrument ministering to the whole 
mental life.” To Pereira the tactile sense 
was one of the most important links be- 
tween the brain and the outside world. 
Without this link, the mind was like a 
house built on quicksand. 

Modern Studies of the Child. Modern 
studies of child growth show clearly the 
role played by the hand of the child in the 
shaping of his images, thoughts, however 
primitive, and expression. Very early in 
the baby’s life, in about the third or fourth 





Keller, Helen, “The World I Live In,” The Century 


Company, 1908, pp. 5, 28. 


month after birth, the “hand becomes the 
principal tool of tactile investigation” of 
his environment. At this stage of the child’s 
life, his hands are into everything, to the 


despair of his mother, ever searching, pro- 


bing, investigating, thus verifying, and ab- 
sorbing new knowledge of a large part of 
the external world through his finger tips, 
as it were. Without this tactile evidence 
of the external world, his conception of the 
objects around him would be shadowy, 
vague, incomplete. Thus, a baby plays with 
his feet; he perhaps understands that his 
feet exist, but instinctively he “must also 
examine them with his hands before his 
mind, nourished by these tactile images, 
develops a three-dimensional conception of 
feet — in this case his own feet.”* 

Language of Gesture in Infancy. The 
language of gesture is the earliest means 
of expression for the developing child. A 
baby drops something on the floor; in order 
to get it back, he points at it with his 
hand, Thus lack of words is compensated 
for by the movements of the hand. As the 
power of speech develops, the language of 
gesture retreats into the background, never- 
theless, it “remains throughout life as an 
accompaniment to words. Thus words and 
gesture have an intimate relation to each 
other and prove the connection of the hand 
with speech centers of the brain.’’”* 

Learning to Read and to Write by 
Tactile Sense. Writing, which is one of the 
most effective tools for expressing thought, 
depends completely on the hand. This 
fact also gives the convincing proof of the 
close co-operation between the hand and 
the brain. 

Madame Montessori, who some years 
ago created quite a stir by her methods of 
education, taught reading as well as writing 
by means of the tactile sense. In one of 
her books on methods, she wrote: “We 
have the child touch the letters drawn 
upon the cards— using first the index 
finger only, then the index with the middle 
finger — then with a small wooden stick 
held as a pen. The letter must be traced in 
the fashion of writing.”** Thus a child 
while learning to read also laid the founda- 
tion for the writing skill to be acquired 
later. In this connection, Madame Montes- 
sori wrote: “I provoked the movements 
characteristic of writing by having them 
touch the letters with their fingers. I exer- 
cised mechanically the psycho-motor paths, 
and fixed the muscular memory for each 
letter.””** 

Those senses which serve to receive and 
to transmit thought patterns by means of 

= Wolte, Charlotte, Dr., op. cit. 
* Mon “The Montessori Method,” 


Maria, Dr., 
F. A. Stokes Co., 1912, p. 265. 
% Tbid., p. 263. 
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hearing and reading are also tied up with 
the hands. For example, to emphasize a 
point as well as to illustrate an action in a 
story, a reader or a storyteller must use 
hand gestures. Can any story be told with- 
out gestures? This applies with a partic- 
ular force to stories told or read to young 
children. A gesture facilitates the flow of 
the story from the teller’s mind through 
and out of his finger tips into the mind of 
the child, thus emphasizing certain points, 
and stimulating the child’s imagination. 

The Hand as a Means for Expressing 
Emotion, “As the hand is the most mobile 
and the most sensitive and expressive part 
of the body, it is no wonder that through 
its functional specialty, as well as through 
its representation in the brain, it should 
reflect every singlt emotion that the indi- 
vidual experiences.”** Illustrations for this 
statement are not hard to find — perhaps 
they may be found even in the experiences 
of the reader of these lines. Take a sym- 
phony conductor as an objective illustra- 
tion. With one hand he keeps time, while 
with the other he indicates the mood of the 
music to the players, who execute it by 
proper tonal phrasing. The one phase of his 
act is in a way mechanical, whereas the 
other is of emotional nature. It is said that 
Leopold Stokowski never uses a baton while 
conducting a symphony orchestra. He 
brings forth the emotional content of the 
composition by means of his “expressive 
hands.” There is a color picture in the 
March, 1946, Coronet entitled: “The 
Hands of Katherine Cornell.” Below it 
Carol Hughes writes these illuminating 
lines: “When Katherine Cornell won her 
first big role on the American stage, that 
of Sydney in ‘A Bill of Divorcement,’ she 
was paralyzed with fright. For Sydney was 
a complex personality. Miss Cornell says: 
‘As I tried to project the esoteric and elu- 
sive pathology of that character, I suddenly 
found my hands doing a great deal of my 
acting.’ And it was her hands, not her face 
that arrested the attention of the audience. 
Her hands, disciplined by years of training, 
became the living symbol of doom and 
despair.” 

Can anyone imagine a ballet dancer on 
the stage with motionless hands? Look 
what intricate movements are performed 
by the hands of the dancer while in the 
act of expressing an emotional pattern! 
The hands are indeed a seismograph of 
emotional reactions! 

The Hand as a Symbol in Folklore. In 
the course of man’s development into a 
social being, he must have dimly sensed 
the significance of the hand in his daily 
social living. How else can one explain the 
idioms based on the idea of the human 
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hand? To name only a few illustrations. 
An active co-operation in doing something 
is “To have a hand in a dozen different 
affairs.” Ready and cheerful assistance is 
expressed as “A helping hand.” To come in 
close contact means “Hand to hand.” To be 
in actual possession of something is “Jn the 
hand.” If anything is available, then it: is 
“On hand.” To get control is “To have the 

hand.” To give aid is “To lend a 
hand.” In the olden days a handclasp sanc- 
tified, as it were, the verbal contract of two 


or more parties. The hand and the spoken 
word were indeed the seal of trust. 
There are many more idioms of like 


nature; but the few just given should 


suffice as indices of the symbolic signifi- 


‘ cance of the human hand in man’s life in 


the past. 

What does this discussion of the relation 
of the human hand and mind add up to? 
This protracted discussion was necessary 
for the purpose of building up*the back- 
ground for the better understanding of the 


inherent therapeutic values of industrial 
arts. When we know that without the 
senses the mind has no means for coming 
in contact with the external world, and 
that industrial arts by its very nature re- 
quires the use of all the senses, then only 
will we be able to see how this subject may 
and does act as a stabilizer of the mind and 
emotions. This function of industrial arts 
we shall discuss more in detail in the next 


section. 
(To be continued) 





WHY BE CONCERNED WITH 
“TESTING? 
VICTOR L. BOWERS 
Chairman, Industrial Arts Education 
Southwest Texas State Teachers College 
San Marcos, Tex. 


Anyone who has helped start a training 
program in an Air Service Command instal- 
lation may recall many obstacles which had 
to be rernoved before the classes could meet. 
One should not be surprised, therefore, to 
hear these programs characterized by such 
terms as good or excellent, because much work 
was necessary in order to get course outlines 
developed and approved, not to mention find- 
ing people willing to undertake the job of 
teaching the, workers. But despite the ap- 
parent values seen in any such training, the 
person or persons in charge of the program 
must see to it that concrete evidence accumu- 
lates to verify these private opinions. This 
may be accomplished, in part, by developing 
a representative testing program for each 
course. 

Good tests indicate knowledges and skills 
learners have mastered, and reveal difficulties 
learners are having. Thus the teacher obtains 
evidence of strengths and weaknesses in the 
course, and can plan for overcoming un- 
desirable conditions. Since it takes time and 
thinking to develop useful tests, the follow- 
ing suggestions are offered for consideration: 

1. Determine the specific purposes of the 


test. The general purpose of all tests is to 
ific test it might be: 


il 
i; 





each item considering: “Is this a fundamental 
point in the course? Does the teacher stress 
this point? Could a worker do satisfactory 
work without this knowledge?” Answers to 
such questions indicate representative facts 
and skills to test. 

3. Organize questions into convenient, work- 
able forms. Once the-items have been de- 
termined, the test maker must put these items 
into test form. A variety of items selected sug- 
gests some variety in the test forms, there- 
fore we may expect to see more than one 
type of question in the test. The specific 
types of questions used in the preparation of 
any test should be influenced by the items 
selected, and the manner whereby these facts 
were presented to the learner-workers. How- 
ever, it should be made very clear that there 
is no basis for “variety for variety’s sake.” 

4. Allow proper time for the test. Time is 
a basic consideration. Obviously a teacher 
builds more for a two-hour examination than 
for a test lasting 45 minutes. It is the task of 
the test maker to remember the time allowance 
when preparing any test form. 

5. See if language and vocabulary are 
understandable. Regardless of the skill in de- 
fining purposes, selecting test items, formu- 
lating questions, and judging the time re- 
quired for a test, the one who takes the 
test is doomed to failure if the test questions 
are cased in language beyond that used by the 
learner in his everyday conversations. 

The teacher might profit by recalling just 
how he taught different facts, or demonstrated 
certain’ skills. It goes without saying that if 
the student cannot understand what is wanted 
by a certain question, his chances of sup- 
plying a satisfactory answer will be slight. 

6. Arrange test sections in correct order. 


- In a testing situation the one taking the test 


should have an opportunity to reason logically. 
Therefore a number of items dealing with the 
same subject are grouped together. Tests, if 
carefully made, challenge the student suf- 
ficiently without the encumberance of patch- 


work and puzzle sequence. Tests are supposed 
to promote the seeing of relationships by the 
learner. Consequently, the structure of the 
test should be such as to offer the worker 
opportunity to put new learnings to use even 
in the examination. 

7. Prepare answer sheet. No test should be 
considered complete until the test maker has 
studied each item and recorded the correct 
answer. The answer sheet will be needed for 
efficient scoring of papers, and in the making 
of the answer sheet, the one who prepared 
the test gains additional insight as to whether 
or not: (1) The questions really test what 
they were designed to test. (2) The language 
and form chosen for each item is simple and 
concise. (3) The time allotted for the test 
is adequate. 

8. Check for representativeness. Whether a 
test is designed to evaluate learning gained 
from a lesson, a unit, or an entire course, a 
desirable quality is representativeness. If this 
quality alone is respected a certain amount 
of fair play is injected into the test. Teaching 
should be paralleled by testing. When dis- 
crepancies exist between the material covered 
in classwork and information asked for in an 
examination, the test takes unfair advantage 
of the student, and is of little value. The 
successful teacher works hard to assure neces- 
sary learning. He spends no time on non- 
essentials that are just “nice to know.” 
Similarly, the good teacher sees to it that 
main facts are the backbone of the test. He 
presents these facts in a number of ways al- 
ways looking to see if the method is effective. 
In like manner the teacher reviews his tests 
constantly and remakes them when necessary, 
because he wants his test to represent a fair 
situation where learner-workers reveal the 
extent to which they have understood what 
the course aimed to present. Any old test in 
any old form will not be acceptable. Testing 
just to be testing is also undesirable. A test 
that is useful will be one that: (1) is con- 
structed in keeping with certain definite pur- 
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poses;. (2) is set up in form and language 
so that it is understood; (3) presents a task 
that is reasonable in view of past learnings 
and time allotted for the test; and (4) can 
be scored by a number of capable instructors 
with little or no variations in the final score. 

Study the questions grouped under the 
following headings. These examples indicate 
how any teacher may develop tests indicative 
of good teaching. These samples, however, 
should not be construed as constituting a 
test, but rather as indications of how testing 
might be accomplished. 


Types of Test Questions 
1. Simple Recall © 
A. What is the weight of acetylene 
ee 5.6 : 
B. What is the melting point of 1020 
steel? ...... 
2. Completion. (Fill in blanks) 
AS puesas colors identify Pitot lines. 
B. There are ...... classes of air corps 
drawings. 
3. Free Competition 
A. End mills are used to cut ...... and 
B. Five objects that can be layed out by 
triangulation are 
CP + sizes Ber ae ho Pe 
COP: cvcinae ey Peery Pee 
4. Controlled Competition. ~(Underline cor- 
rect answer) 


A. A reference for performing an in- 
spection on a mechanical shaft-driven 
tachometer would be TMI-413, TMI- 
412, TM1-420, TMI-409. 

B. The type of chuck used most fre- 
quently on the machine lathe is uni- 
versal, independent, magnetic. 

5. True-False (circle correct answer) 

A. Salt brine is used more than any other 
medium in the quenching of steel dur- 
ing the hardening process. T F 

B. The identification color for exhaust 
analyzer lines is alternate light blue 
and brown. T F 

6. Yes-No. 

A. In resistance welding a heavy current 
is passed through the parts to be 
joined. ...... 

B. A standard turn is 3 deg. per second 
or a one needle-width deflection, right 
or left on the turn indicator. ...... 

7. True—False—Doubtful. (Circle the correct 
answer) 

A. Superchargers are used to obtain a 
more efficient fuel charge in the 
cylinders. T F D 

B. The three principal parts of the twist 


drill are the body, shank, and lip. 
ree 
8. Multiple Choice. (Underline correct 
answer) 


A. The S.A-E. rating system divides all 
oils into (7,3,5,8) groups according to 
viscosities at (130 deg. F.; 110 deg. F.; 
212 deg. F.) 

B. The unit of resistance is the (volt, 
coulomb, ohm, watt) ; 

9. Best Answer 


A. To determine the correct heat-treat- 
ment of a piece of steel use (a) 
standard temper color chart; (b) soft 
pine stick; (c) pyrometer; (d) ex- 
perience. 

B. The purpose of airplane maintenance 
instruction forms is to (a) help the 
inspector keep his form 41B up to 
date; (b) show what specific job is 
“required on a particular plane; (c) 
make the crew chief’s job easier. 

- : 


10. Association. (Place proper letter in blank) 


Bi RO aba Rockwell 
DB, meen cas Casting 
C. Surface 
MG 5 aan ee Welding 
i ee. Creek Concentricity 
E. Squeeser.. .......:.. Rate of climb 
indicator 
F. Seasoned ........... Riveting 
G. Two-lipped 
ON WE oe oe ces Fuselage repair 
‘H, Cleco 
“_ eigestapvareng ett ee Slots 
I. Dial 
indicator ........ Stressed skin 
J. Neutral 
| RRNA > Be Layout work 


11. Seguence. (Number the steps in the order 
in which they should be done) 
Procedure for making No. 3 Morse Lathe 
Center: 
. Temper center 
.. Locate and drill centers 
.. Test taper fit with ring gauge 
.. Finish turn taper 
.. Test live centers » 
.. Polish live center of lathe 
.. Turn taper end to 60 deg. 
gauge) 
. Set up machine to turn taper by the 
setover method 
.. Relieve end to 11/16 in. 
.. Mount work on centers 
. Rough out center to within 1.16 in. 
of size 
Replace center with your job 
12. Diagrammatic. 
A. Draw a diagram showing an aircraft 
engine induction system. 
B. Draw a simplified wiring diagram of a 
potentiometer. 
13. Essay. 
A. Tell how silk canopies should be 
cleaned. 
B. Discuss the properties and uses of 
17S-T Alclad Aluminum. 


(center 





COMPLETION EXERCISE ON 
ORTHOGRAPHIC PROJECTION 
AND DIMENSIONING 


C. H. SCHUBERT 
Boys’ Technical High School 
Milwaukee, Wis. 


Directions: In each of the following state- 
ments one or more words have been omitted. 
When the correct word or words are inserted 
in the blanks left for them, the statement will 
be specific and complete. Do not guess. 

Sample: The ohm is the unit of resistance. 

1. A line that has been bisected is divided 
into .... equal parts. 

2. To bisect an arc is to divide it into .... 
equal parts. 

3. An angle that is trisected is divided into 

4. A line is perpendicular to another line 
when it is at an angle of .... degrees to the 
other. 


5. An inscribed hexagon is a .... sided 
figure drawn within a ..... 
6. A circumscribed octagon is an .... sided 


figure drawn about a circle. 
7. An angle is a geometrical figure con- 
sisting of .... straight lines which intersect. 
8. The .... of an angle is the amount of 
spread between the two lines which form the 


angle. 
9. An ellipse is a plane figure which has 


two focal points, and which is bounded by - 


a regular ..... 
10. An ellipse has . 
to each other. 
11. The longer axis is the .... axis. 
12. The shorter axis is the .... axis. 


. axes at right angles 


13. A .... is a parallelogram having four 
equal sides and four equal angles. 

14. A ..:. is a plane figure having six equal 
sides and six equal angles. 

15. A .... is a plane figure bounded by a 
curved line called the circumference. 

16. Orthographic projection is a method 
used to draw a detailed description of an 
object in two or more views on planes at 
.... angles to each other. 

17. Every technical man or mechanic must 
have a thorough knowledge of the principles 
of .... projection in order to correctly read 
or make a mechanical drawing. 

18. The picture planes in Soe poten pro- 
jection are known as the planes of . 

19. Lines drawn perpendicular to a projec. 
tion plane and parallel to each other are 
called ..... 

20. When parallel projectors are drawn 
perpendicular to a plane of projection the 
result is an .... ..... 

21. There are .... principal planés of pro- 
jection. 

22. The three principal planes of projection 
are the .... plane, the .... plane, and the 

... plane. 

23. The three principal planes of projection 
used in orthographic projection are .... to 
each other. 

24. The most important of the three prin- 
cipal planes of projection is the .... plane. 

25. The .... angle of projection is univer- 
sally used by draftsmen for making mechan- 
ical drawings in this country. 

26. Using the third angle of projection, it is 
obvious that the .... view is directly above 
the front view and .... view is directly to the 
right of the front view. 

27. According to the American Standard 


j 
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Association’s arrangement of views, a rectang- 


ular object can have as many as .. .. ordinary 
views. 
28. i detent tite ie tie view 


in a drawing that face which best describes 
the characteristic shape of the object. 

29. The three views most frequently used 
by draftsmen to describe an object ate .... 
view, .... view, and .... view. 

30. A draftsman selects views having the 
least number of .... lines. 

31. Draftsmen usually prefer the .... side 
view to the left side view in a three-view 
drawing. 

32. The .... view is preferred to the bot- 

33. The front view of an object is projected 
on the .... plane. — 

34. The top view of an object is projected 
on the . 

35. The right side view of an object is 
projected on the .... .... plane. 

36. The two over-all dimensions found in 
the front view of an object are .... and . 

37. The two over-all dimensions found ia 
the top view of an object are .... and .... 

38. The two over-all dimensions found in 
the right side view are .... and . 

39. The-over-all length of an object i is iden- 
tical in both .... view and .... view. 

40. The over-all width of an object i is iden- 


tical in both .... view and . view. 

41. The over-all height of an n object i is iden- 
tical in both .... view and .... view. 

42. The .... view is drawn first, then the 
other views are grouped around. 

43. The .... view describes the shape and 


size of the top surface of the object. 

44. The top view is directly above the .... 
view. 
RE SUP Sos Ss view describes the shape 
and size of the right surface of the object. 

46. The right side view is directly to the 
right of the .... view. 

47. A line is seen as a .... when it is per- 
. pendicular to a plane of projection. 

48. A line is seen in its .... length when it 
is parallel to a plane of projection. 

49. A line is .... when it is at an oblique 
angle to a plane of projection. 

50. A surface is seen in its true shape when 
itis .... to a plane of projection. 

51. A surface is seen as a line when it is 

.. to a plane of projection. 

52. A surface is foreshortened when it 
makes an .... angle with a plane of projec- 
tion. 

53. A circular surface is seen as a .... when 
it is-perpendicular to a plane of projection. 

54. A circular surface is seen as a .... 
when it is parallel to a plane of projection. 

55. A circular surface is seen as an .... 
when it is at an oblique angle to a plane of 
projection. 

56. A mechanical drawing which accurately 
and completely describes an object in every 
detail is a .... drawing. 

57. Teg yestimiee 25 eg mae eae 
necessary ...., ., and. 

SR: The 3... “ghown on @ detail working 
drawing describe the shape of the object. 


59. The .... shown on a detail working 
drawing describe the size of the object. 

60. The .... which must be brief, clear, 
accurate, and complete, are used to supply 
certain information about the object which 
cannot be given in any other manner. 

61. Dotted lines are used to describe .... 
edges and surfaces of the object. 

62. Dotted lines are of .... weight. . 

63. Dotted lines are composed of dashes 

- inch in length and spaced .... inch 


apart. 
64. The first dash of a dotted line always 


‘touches the full line from which it starts 


leaving no . 
65. When a , dotted line eoatinnies. 2 as a full 


line, a .... is left between the full line and 
the first dash of the hidden line. 

66. The .... of dotted lines always touch 
at the corners. 

67. The dashes for dotted arcs start and 
stop at the point of ..... 

68. Drawings are dimensioned for the pur- 
pose of .... description and the convenience 
of the mechanic as a guard against errors dur- 
ing the process of production. 

69. A working drawing must be completely 
dimensioned so that the drawing does not have 
to be .... for missing sizes. 

70. k line is a fine, full line sen 
parallel to ‘the distance to be measured. 

71. The dimension line is ..., near its 
center with the dimension placed in the break. 

72. At the ends of the dimension line care- 
fully made .... are affixed. 

73. The length of the arrowhead is ap- 
proximately .... times its spread and it is 
made freehand. 

74. A leader is a fine, full straight line 
terminated at one end by an ..... 

75. A..... is used to direct attention to a 
point, line, or surface to which a note or a 
dimension refers. 

76. Leaders are ruled, never drawn ... 

77. A center line is never to be used as a 
.... line, 

78. A surface to be machined or finished is 
indicated by a ... 

79. A code figure or letter is inserted in the 
opening of the V to indicate the .... of finish 
required on the surface. 

80. The .... and .... for a counterbored 
hole is always given in a note on the drawing. 

81. The .... and ....: for’ a countersunk 
hole is always given in a note on the drawing. 

82. .... is the correct note to be put on a 
drawing when an object is to be completely 
machined. 

83. All dimensions up to and including 72 
in. are expressed in ..... 

$4. All dimensions greater than 72 in. are 
expressed in .... and ..... 

85. When all dimesions are expressed in 
inches the .... symbol following the dimen- 
sion figure is omitted. 

86. Extension lines are fine, full lines and 
start about .... in. from the object lines. 

87. Stinson lines usually extend about 

. inch beyond the dimension lines. 

88. The .... of a circle is always given; 

never give the radius. 


89. The abbreviation follows the 
dimension indicating a diameter of a circle 
unless it is apparent that the dimension indi- 
cates a diameter. 

90. The abbreviation 
dimension indicating a radius. 


follows the 


91. A dimension is not to be .... except 
as an aid to clarity. 

92. Dimension figures are inch in 
height, and the fractions .... times the height 


of ae whole number. 
- Horizontal dimensions should read from 
ying 
"94. Vertical dimensions should read from 
vide DR wb 
95. Inclined dimensions should read from 
cpbc Meus 
96. An angle is dimensioned by placing the 
figure ...., using an arc as a dimension line. 
97. The bar separating the fraction.is .... 
with the dimension line. 
98. Dimensions placed on parallel dimension 
lines are to be .... to avoid confusion. 
99. In a three-view drawing dimensions are 
placed .... the views. 
100. In a two-view drawing dimensions are 


placed to the .... of the views. 
KEY TO TEST 
1. two 51. perpendicular 
2. two 52. oblique 
3. three 53. line 
4. 90 54. circle 
5. six, circle 55. ellipse 
6. eight 56. working 
7. two 57. views, dimensions, 
8. size notes 
9. curve 58. views 
10. two 59. dimensions 
11, major 60. notes 
12. minor 61. invisible 
13. square 62. medium 
14, hexagon 63. %, 1/16 
15. circle 64. space 
16. right 65. space 
17. orthographic 66. dashes 
18.. projection 67. tangency 
19. projectors 68. size 
20. orthographic projec- 69. measured 
tion 70. dimension 
21. three 71. broken 
22. vertical, horizontal, 72. arrowheads 
profile 73. three 
23. perpendicular 74. arrowhead 
24. vertical 75. leader 
25. third . 76. freehand 
26. top; side 77. dimension 
27. six 78. 60 deg. V 
28. front 79. class 
29. front, top, side 80. diameter, depth 
30. dotted 81. diameter, angle 
31. right 82. finish all over 
32. top 83. inches 
33. vertical 84. feet, inches 
34. horizontal 85. inch 
35. right, profile 86. 1/16 
36. length, height 87. % 
37. length, width 88. diameter 
38. width, height 89. D 
39. top, front 90. R 
40. top, side 91. repeated 
41. front, side 92. %, 1 2/3 
42. front 93. left to right 
43. top 94. bottom to top 
44. front 95. left to right 
45. right side 96. horizontally 
46. front 97. parallel 
47. point - 98 staggered 
48. true 99. between 
49. foreshortened 100. right 
50. parallel 
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TEST IN WOOD CONSUMER 


GOODS 


WILLIAM H. BOWERS 
Senior High School 
Tuckahoe, N. Y. 


First Ten-Week Period 


One hundred statements follow, some true, 
some false. If the statement is true, place a 
T before the statement. If the statement is 
false, place an F before it. To determine your 
score, deduct 134 per cent for each statement 
answered incorrectly. Subtract ‘the total thus 
obtained from 100 per cent. 


() 1 
() 2. 
() 3 
one 
on 
() 8 
one 
() 11. 
(> 
() -% 
() 14. 
() 15 
() 16. 
(> mM 
() 18. 
() 19. 
() 20. 
() 21. 
“cr 
() 23. 
() 24. 
() -%%, 
() 26. 
CR, 
() 28. 
() 29. 
() 2. 


Fifty per cent of the land in the 
U. S. is covered by forests. 

The most important world forest 
areas are in France, Peru, and 
Mexico. 


. Blights, insects, and worms destroy 


thousands of trees each year. 


. Erosion is greatest in forest areas. 
. In forest areas the air is always 


cooler in the summer. 


. Drought is not found in forest areas. 
. Our national parks were founded to 


provide good hunting and fishing 
areas for people. 


. Wood is a good conductor of heat. 
. Maple wood is easy to work. 
. Wood, weight for weight, is as strong 


as iron. 

Looking at a cross section of a tree 
we find five divisions. 

A tree can be identified by its bark. 
The part of the tree nearest to the 
bark is called the heartwood. 

The sapwood is dead wood. 


. The sapwood is darker in color than 


the heartwood. 

The heartwood contains more water 
than the sapwood. 

The heartwood is more durable.than 
the sapwood. 

By counting the annual rings you 
can ascertain the age of a tree. 
Some of the sequoias of California 
have ring counts of 5000. 

These sequoias have a bark 6 in. 
thick. ; 

The above tree is often 400 ft. high. 


. The grain is the result of the medul- 


lary rays. 

The beauty and value of wood de- 
pends upon the age of the tree. 
The rays in oakwood give this 
wood a flaky appearance. 

Fifty per cent of all wood used in 
furniture construction is hardwood. 
All trees in the hardwood group 
shed their leaves in the fall. 

The cells of softwood trees are 
thin. 

Most softwoods have needlelike 
leaves. 

There are five distinct forest regions 
in the United States. 

Trees are cut down in the spring 
and summer. 


() 
() 
() 


() 
() 
() 
() 
() 
() 
Q 
() 


() 
() 
() 


() 


() 
() 
() 
() 


() 


() 


() 
() 


( ). 


() 


() 


31. 
32. 


33. 


34. 
35. 
36. 


37. 


39. 
40. 
41. 


42. 


43. 


45. 


46. 


47. 
48. 
49. 
50, 
51. 
52. 
53. 


54. 


55. 


56. 


Sh. 
58. 


59. 


61. 





A V-shaped notch is cut in the tree 
on the side where it will fall. 

After the tree is felled the branches 
are removed. 

Horses, railways, trucks, tractors, 
and rivers are employed to transport 
the logs to the mill. 

The logs are stored in sheds to 
prevent deterioration. 
Quarter-sawed wood works easily 
and quickly. 

Lumber will shrink and warp if the 
water or moisture is removed. 
There are two methods of seasoning 
wood. 


. When lumber is dried in the air the 


entire moisture content is removed. 
Kiln drying lessons the time neces- 
sary for seasoning wood. 

Seasoned wood rots quickly. 

To assure long life to wood, ties, 
poles, and shingles are coated or im- 
pregnated with creosote oil. 

Veneer is a thin slice of good wood 
glued to another piece of inferior 


The "veneer is usually 3/16 in. 
thick. 


. There are five methods in the manu- 


facture of veneers. 

Ninety per cent of the veneers 
manufactured in the United States 
is done by the rotary process. 

In the rotary method the wood is 
softened in warm water, then cut 
with a knife into thin strips. 
Plywood and veneer construction are 
synonymous. 

Fences and railroad ties are veneered 
stock. 

Two pieces of veneer glued to a 
veneer core is known as a three-ply. 
Veneer type furniture is much 
cheaper than solid wood construc- 
tion. 

Veneer is easily carved. 

A veneer surface sometimes peels 
off exposing the inferior core. 
Furniture is a good reflection of a 
historical period. 

Massive and powerful pieces of 
furniture express the feelings of a 
nation confident of its power. 

The’ chief characteristic of our 
modern furniture is its decorative- 
ness. 

The old standards are still mostly 
used by the furniture designer of this 
day. 

Handmade furniture is cheaper than 
factory-made furniture. 
Simplicity_in furniture design is not 
desired by home folks. 

Furniture reflects both the age and 
the personality of the buyer. 


. Modernistic furniture, trimmed with 


chromium, is suitable for all homes 
and people. 
Renaissance furniture was very light 
and free from carvings. 





() 


() 
() 
() 
() 


() 


() 
() 
() 


() 


() 
() 


() 
() 
() 
() 
() 
() 


() 


() 
() 


() 
() 
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63. 
64. 
65. 


66. 


67. 


68. 


Tudor furniture was extensively 
made between the years 1700 to 
1850. 

During the Tudor period the wood 
used most was maple. 

The principal wood used during the 
Jacobean period was oak. 

The gate-leg table originated during 
this period. _ 

William and Mary furniture had 
inverted bells on the legs and a 
serpentine curve on the boitom of 
the chairs and tables, connecting 
the legs. 

Queen Anne furniture featured the 
cabriole- leg and hooped backs in 
chairs. 

The Chippendale period was from 


* 1750 to 1800. 


69. 


70. 


71. 


72. 


73. 


74. 
75. 
76. 
77. 
78. 


79. 


81. 


82. 


83. 


85. 


86. 


87. 


88. 


Chippendale was the best known of 
the English cabinetmakers. 

Thomas Sheraton was the most 
famous furniture designer in Eng- 
land between 1751 and 1806. 

The furniture in the Louis XIV era 
was cheap, informal, and com- 
fortable. ‘ 
American furniture was simple in 
design and very sturdy. 

The furniture made by Duncan 
Phyfe was slender, curved, and 
graceful. 

Modern furniture stresses comfort 
and simplicity and veneer woods. 
Upholstery frames are made of pine, 
whitewood, and basswood. 
Slip covers are made from brocades, 
velvets, and tapestries. 

White waste is an excellent material 
to use when dusting furniture. 

If the air is too dry in your house 
the furniture will warp and crack. 
Wood that has turned white may 
be restored to its original finish by 
the application of alcohol. 


. When buying furniture, test same for 


use, comfort, and suitability in your 
home. 

Veneer furniture can easily be de- 
tected upon close scrutiny. 

A good piece of machine-carved 
furniture is more desirable than a 
poor piece of hand-carved furniture. 
Backs and bottoms should be nailed, 
not glued. 


. Well-seasoned wood cracks and 


warps. 
The best place to buy antiques is 
from a local dealer in old furniture. 
A piece of furniture 75 years old 
is considered an antique. 

An antique reproduction is made 
from old material and from an old 
pattern. 

In purchasing an antique mahogany 
piece that looks old because of 
worm holes, remember that worms 
do not like mahogany. 


. The tracks of the old hand plane 


are usually discernible on the bot- 
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tom of a piece of antique furniture. 


( ) 90, A real antique piece contains both 


new and old woods. 

Basswood is used for the construc- 

tion of most frame houses. 

Nails always make for permanent 

joinery. 

Many small wood articles are being 

supplanted by metal articles. 

(.). 94. Cherry is a heavy wood used ex- 
tensively for building construction. 

( ) 95. Maple is of medium weight, very 
strong, and wears well. 

( ) 96. Pine is a hardwood used extensively 


() 91. 
() 92. 
() 93. 





THE BOOKSTAND AS A 
BEGINNING PROJECT 


H. A. ALLENDER 
Will Rogers High School 
Tulsa, Okla. 

This article is a summary of the efforts of 
the author relative to the selection and use of 
a common project with which to start senior 
high school beginning woodworking classes in 
the fall. The project finally chosen is a book- 
stand made of four legs, four shelves, and 


four slats. It employs blind dado joints, and“ 


the shelves are fastened in place with r.h.b. 
screws. The bookstand was selected keeping 
the following points in mind: 

1. Teaching-learning _ situations 
fundamental woodworking processes 

2. The utility of the finished project 

3. The cost of the finished project 

4. The design which includes strength, pro- 
portion, and simple decoration 

5. Necessary materials 

6. The wood finishing processes involved 

7. The time required to make the project 
by the average student 

8. Contributions made to the objectives 
sought for in the-high school woodshop 

The making of the’ bookstand includes the 
following listed fundamental woodworking 
processes : 

1. Preparation of project plan sheet 

2. Squaring S2S stock to finished dimen- 
sions (legs) 

3. Laying out and planning chamfers 

4. Laying out and cutting blind dado joints 
in the legs 

5. Laying out and drilling anchor holes in 
the joints in the legs for No. 10 by 134-in. 
r.h.b. screws 

6. Squaring S2S stock to finished dimen- 
sions (shelves) 

7. Laying out and drilling pilot holes in 
shelves fer the screws 

8. Cleaning up parts preparatory to assem- 
bling (planing, scraping, and sanding) 


involving 


() 97. Poplar is light and soft, of a fine 17. 


in the manufacture of railroad ties. 16. 


grain, and quite durable. 19. 


( ) 98. Walnut is expensive wood, rich in 20. 


() 99. Oak is a wood that is strong and 22. 


color, and capable of a high polish. 21. 
hard, heavy and tough. 24, 


( ) 100. Millwork applies to all kinds of 25. 


5 


9. Assembling (No. 10 by 1%4-in. r.h.b. 


screws) 


10. Preparing the project for finishing 
11. Application of wood stains 


goods that are shaped by machinery. 26. 


27. 

FOR TEST— WOOD CONSUMER GOODS > 
S See 5 ee ae 30. 

|. et” Se See 31. 

“So we ease MS Bee % 32. 


PD DL 


33. T 50. T 67. T 84. 
34. F 51. F 68. F 85. 
35. F 52. T 69. T 86. 
36. F 53: FT 70. T 87. 
37. T 54. T 71. F 88. 
38. F 55. F 72. T 89. 
"ey 56. F 73. T 90. 
40. F 57. F 74. T 91 
41. T 58. F 75. F 92 
42. T - St 4 76. F 93. 
43. F 60. F 77. F 94. 
44. F 61. F 78. T 95. 
45. T 62. F 79. F 96. 
46. T 63. F 80. T 97. 
47. T 64. T 81. T 98. 
48. F 65. T 82. T 99. 
49. T 66. T 83. F 100. 


12. Application of shellac 

13. Use of steel wool as an abrasive 
14. Application of furniture wax 
15. Figuring cost 
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The bookstand also may be used for stor- 
ing groceries, shoes, socks, hats, gloves, or 
other small articles, or it may be used as a 
stand for flowers, smoking utensils, the tele- 
phone, or in the sickroom. 

The cost is nominal, approximately two dol- 
lars, including lumber, finish, and hardware. 

The design is simple and sturdy, and the 
project presents opportunity to apply three 
definite items of simple decoration, chamfers 
on top ends of legs, two slats on each end be- 
tween legs, and r.h.b. screws. 

The materials successfully used for making 
the bookstand have been yellow pine, cypress, 
gum, magnolia, poplar, sycamore, and bass- 
wood. 

The most successful finishing processes used 
in the past have been the following: 

1. Stain (oil penetrating) 

2. Shellac (first coat) 

3. Rubbing with steel wool 

4. Shellac (second coat) 

5. Rubbing with steel wool 

6. Application of furniture wax 

Notes: (1) Wood filling not required on the 
woods mentioned. (2) Shellac and stain were 
applied with the brush. 

The time required for making the bookstand 
by the average student in the author’s shop is 
eight school weeks. This leaves the student 24 
weeks in the school year in which to select 
projects of his own choosing. | 

The use of this project has accomplished 
the following.in the author’s shop: 

1. Makes group instruction possible as well 
as effective in large classes from the start of 
the school year. 

2. Provides opportunities for the instructor 
to find out what the new students know and 
can do. 

3. Provides a competitive spirit among 
students. 

4. Makes possible the organization and the 
issuing of supplies quickly to all students from 
the very start. 

5. Provides a gradual selection of subse- 
quent diversified projects later as students 
complete the bookstand only a few at a time. 

6. Greatly improves the quality of work- 
manship on subsequent diversified projects 
due to the fact many fundamentals, which 
were included in the making of the bookstand, 
have already been learned. 


BREAK-EVEN POINT 
G. HAROLD BILLINGHAM 
Weehawken, N. J. 


Mass Production vs. Hand Methods 

By making use of the break-even points 
on a total cost chart, the decision as to 
whether or not to make up a template, fixture, 
or special setup is placed on an actual cost 
basis. Too often the judgment of a foreman 
has decided the procedure, sometimes to the 
disadvantage of the company. 

The total cost chart makes use of Cost in 
dollars and number of units to get the re- 
sult. An example will illustrate how easily 
a problem can be solved. 

A unit requiring the drilling of eight holes 
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Diagram showing the break-even points 


costs five dollars to produce. The labor 
charge includes chalking the surface, scrib- 
ing circles, spotting centers, spotting circles, 
and drilling. Repetition does not cut the cost, 
as shown by line A. One unit costs $5, 30 
units cost $150, etc. 

-By making a template at an outlay of $50 
the labor cost per unit was reduced to $3. 
There would be a fixed overhead on the job of 
$50, shown at the start of line B. The cross- 
ing point of line A by line B shows that 
25 units must be template produced in order 
to break even (25 units & $5 = $125). Be- 
yond this point a template pays dividends. 

By designing and biilding a fixture which 
would cut the estimated labor cost to $2, 
there would be a fixed overhead of $150 
(expense for fixture) shown at the start of 
line C. The crossing point of line A by line 
C shows that 50 units must be fixture produced 
in order to break even (50 units x $5 = 
$250). Beyond this point a fixture pays 
dividends. 

A gang drill setup might be listed at $300, 
and the estimated labor cost cut to $1 per 
unit. The fixed overhead would then be $300 
shown at the start of line D. The crossing 

‘point of line A by line D shows that 75 
units must be gang-drilled produced in order 
to break even (75 < $5 = $375). Beyond 
this break-even point a gang-drill setup 
would pay dividends. 
Summary 

Method A. Standard procedure. Unit labor. 
cost fixed at $5. 

Method B. Template expense, $50. Labor 
cost estimated at $3 per unit. Break-even point 


—25 units. 


Method C. Fixture cost, $150. Estimated 
labor cost $2 per unit. Break-even point — 
50 units. 

Method D. Gang-drill setup, $300. Esti- 


“mated labor cost, $1 per unit. Break-even 


point — 75 units. 


SHEET-METAL BOX WITH 
TAPERING SIDES 

MARTIN PETERSON 
Cincinnati, Ohio 

Boxes that are constructed as described here 
are attractive and useful. The instructions will 
be general, and yet, any size box can be made 
to suit specific requirements and needs. 

Read all directions carefully. 

1. Obtain a drawing board, T square, and 
triangle to make an accurate pattern. , 

2. Draw the size of the bottom of the box. 

3. Add the width of a side on éach side 
of the bottom. 

4. Add the width of an end on each end 
of the bottom. . 





A 





O 6 




















Fig. 1 


5. At A and B lay off AM and BN, the 
distance that the top edge will extend beyond 
the bottom. See Figure 2. 

Note: AM and BN are % in. on the lay- 
out for the box shown in Figure 3. 
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way that when the folded edge is made, to the 
dotted line CS, corner R will fold to place S. 
Draw 


























Fig. 2 

10. On the side draw the dotted line VW 
where the %4-in. lap MEOF will fold back to. 

11. With the compass point set at O and 
the pencil point at V, make the arc V to X. 

12. Draw a line from S to X. Now the lap 
is complete. 

13. Draw a duplicate of this end at the 
other three corners, being careful to draw all 
laps on the sides only. 

14. Examine the pattern closely. 

15. Cut along the outline. 

16. Fold the pattern along its edges to 
make the enclosed box. 


17. Unfold, and measure the width and 


18. Measure these distances along a side 
and end of a piece of sheet metal. 

19, Square off these with a tin snips. 

20. Complete the cuts. 

21. Fold the edges. 

22. Bend the two sides into position. 

23. Bend the two ends into position. 

24. Bend the lap. 

25. Punch for two rivets on each. lap. 

26. Fasten securely with tinned tinner’s 
rivets. 


METAL SPEEDBOAT 
OSCAR. L. GARRISON 
Benson Polytechnic High School 
Portland, Ore. 
Introduction 


After the student has completed a required 
number of projects in the shop to acquire 


system that we have found quite successful. . 
The student is permitted to either bring 
in a job of his own special design or seléct 
one from the instructor’s list. If he has 
some originality. in the job he brings in or 
adds something to the one he selects, he is 
given credit for an extra project. This system 
has brought quite a number of good jobs ‘into 
the shop. The most popular one chosen from 
the instructor’s list is the speedboat described 
here. 
Job Sheet — Metal Boat 

Objectives: 

1. To make a boat neat and accurate. 

2. Transfer patterns symmetrical about a 
centerline. 

Caution: The centerline must be lined up 
accurately to get a true, full pattern. 

3. To machine form, hand form, lap solder, 
and butt solder. 

4. Design of motor, cabin, or both. 

General Information: Metalworkers are 
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basic knowledge of working metal, handling 
tools, and soldering, we use an incentive 




















Fig. 3. Sheet-metal box with tapering sides 


often called upon to make butt seams. The 
one thing to watch is that the metal meets 
perfectly. This is not difficult if the worker 
is careful to tack the seam and check as he 
goes along. 
Specifications: 

1. Sizes are indicated on drawing. 

2. Patterns are furnished according to these 
dimensions. 

Note: More advanced students are required 
to lay out their own patterns with a slight 
variation in dimensions. 


Tools Needed: 
1. Snips 5. Hammer 
2. Soldering iron 6. Dolly 
3. Pliers 7. Elbow machine 
4. Stake 8. Brake 


Nore: If your shop is not equipped with 
the last four, all forming can be done by 
hand over the sharp edge of a board. The 
edge around the deck can be cut down and 
turned with pliers. 

Materials Needed: 

1. Light metal, Nos. 20 to  28-gauge 
galvanized iron, or, 8 by 15-in. tin. 

2. Solder 3. Flux 

Note: Tin can material may also be used. 
Procedure: 

1. Transfer the hull pattern to the metal. 
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2. If the metal is long enough add transom 
pattern onto hull pattern being careful to line 
up points A-B of each pattern. If patterns 
are to be used sepéifately add 14-in. lap seam 
on transom pattern at line A-B. 

3. Transfer deck pattern to metal. 

4. Cut metal to exact size of patterns. 

5. Place hull on support (stake or block), 
being careful to line up points A and X on 
sharp corner. Place the palm of your hand 


on top of the support with your fingers on - 


the metal not supported. Apply pressure to 
bend the metal at about 20-deg. angle. Repeat 
process on other side of centerline. 

6. Bend metal on line A-Y at right angles 
to surface A-X-A. 

7. Bend E-F edge of transom over at 180 
deg. to hem. 

8. Turn A-C and C-E at 90 deg. for lap 
seam on hull. 

9. Bend C-D at about 80 deg. 

10. Draw transom up allowing to bend at 
A-B and fit angle A-C of hull. 

11. Working from point X draw sides X 
up maintaining angle A-X-Y and tack solder 
in about three places. Check to see that metal 
is butted up perfectly. It not, correct before 
next step. 

12. Draw or shape Y-Z’ into point Z. As 
both sides are drawn in points P-P will need to 
be shaped out slightly to get a true fit. Tack 
solder along. Y-Z’. 

13. Shape gunwale to sspresiouie deck 
shape. Fit Z’-P edge and tack solder.’ 

14. Check all corners to see that you have 
a perfect butt joint from X-Z, Y-Z, and P-Z. 
If the work has been done correctly, complete 
the soldering. 
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Templates for metal boat 


15. Hem edge 1-2-1 of deck. 

16. Turn edges 1-P on each side of deck. 
If no elbow machine is available trim off 
about % of amount given in pattern and 
turn edge at 90 deg. with pliers. 

17. Fit deck to gunwale and solder. 

Nore: In some cases we fit and solder bulk- 
heads in the bow and stern to give watertight 
compartments. ” 


INDIAN SILVERSMITHING 
BEN. HUNT 
Hales Corners, Wis. 


(Continued from page 226 of the 
May, 1947, issue) 


Lapel Pins and Brooches 

The lapel pins shown in Plate 7 are popular 
items in the Southwest trading posts. The 
bird designs, taken from old Pueblo pottery, 
seem very appropriate for the pins. Designs 
of this kind may be found in ethnology books 
for the most part, but they also may be 
found in books on Pueblo pottery. 

No special tools are ‘required for making 
these pins, because the punches used are the 
same as those shown on Plate 4 of this series. 
See page 81, February, 1947, issue. 

Twenty-gauge B. & S. silver is ideal for 
these pins. The best and easiest way to cut 
them out, once they are traced or drawn 
on the metal, is with a jéweler’s saw. From 
the upper left-hand sketch, Plate 8, you will 
notice that the cutting stroke of the saw 
is downward. Keep the saw perpendicular and 
hold the metal firmly down on the bench pin, 
cutting right up to the outline. On all these 


7 





birds’ feet you will notice that the toe from 
one Toot touches the other foot. This has 
been done, because the legs are rather thin, 
and one leg alone would be likely to bend 
if caught on something. 

For the benefit of those who have never 
done any fine jewelry sawing, drill a small 
hole between the bird’s legs, insert one end 
of the saw blade through it, and fasten the 
saw blade in the frame. (Jeweler’s saw blades 
should always be unclamped on one end to 
take the tension off the frame when the saw 
is not in use.) Then cut out the section, loosen 
one end of the saw blade, and there you are. 

When no jeweler’s saw is handy, the larger 
parts can be cut out with a small tin snips, 
and the rest can be cut out with a small cold 
chisel. Do not do this*cutting on the surface 
of your anvil, or you will spoil the face 
with chisel cuts. Use some other flat piece 
of iron. Chisel-cut objects naturally call for 
quite a bit of filing, but that is the old Indian 
way of cutting and shaping silver. The saw- 
cut brooches must also be filed smooth along 
the outer edges, as sawing causes a burr to 
form on’ the edge. 

After the blanks are cut and filed, the orna- 
ments are stamped on them. In the very 
lower left-hand corner of Plate 8 is shown 
how to make a large round die such as is 
used to stamp the eyes of the upper two 
lapel pins on Plate 7. A piece of annealed 
drill rod or other steel rod is center punched 
and drilled. The edge can be trued up with 
a file if you are not lucky enough to drill 
exactly in the center of the rod. 

' The lapel ‘pins that are to be domed are 
laid on the log end and hammered from the 
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back. This must be done carefully. Use the 
ball end of a ball-peen hammer and take it 
easy or you will have a lot of small bumps 
instead of one large one. The Shumopovi pin 
is left flat but the one_below to the left of it 
can be domed on . dapping block if one is 
handy. The sun-god symbol is flat éxcept for 
the center circle. 





or brownish deposit will form on the silver 
which will cause quite a bit of trouble before 
it can be buffed off. Use a copper tweezers 
or one made of wood to remove objects from 
the pickle. After the metal is clean and white 
it can be polished on the buffing wheel if it 
has been smoothly rounded. If not, it must 
be smoothed up with a file. Then insert the 


Pins embodying old Pueblo designs 


When you glance at the two lower bird 
pins in Plate 7, the thought that occurs to 
most is that they both take pieces of silver 
that are quite large. This may be true if 
they are cut out just as they appear. But 
these pins may be made out of pieces of 
silver obtained from the scrap box. The 
wings, the bodies, the head, and the feathers 
may all be cut out of separate pieces of 
scrap silver. They are cut to shape first and 
then laid on a charcoal block, soldered, and 
filed smooth. Silver costs money, but when 
you once get the knack of- soldering, you 
can utilize a lot of pieces that ordinarily 
would be melted over and rolled into sheets. 

Next we come to the fasteners or pins. 
Figure 1, Plate 8, shows the conventional type 
of pin which is bought in three parts. The 
rivet is merely a piece of wire cut to the 
proper length. To solder this assembly, proceed 
as shown in the lower left-hand corner. The 
pin is left off until after the soldering so 
as not to heat it and anneal or soften it. A 
piece of iron wire running- through the joint 
and catch, as shown, will keep those two 
parts in the- correct position for soldering. 
Apply the flux, place a small piece of solder 
beside each part, and then apply the heat. 
After the pieces are soldered, the iron wire 
is removed and the silver pin is placed in 
the pickle jar to remove the flux and to 
whiten or clean the metal. There are two ways 
of using the pickle. The metal can be heated 
and dropped into the pickle, or the metal can 
be placed in the pyrex pan, covered with 
pickle (3 or 4 parts water to one part sul- 
phuric acid), and the pan set over a flame 
until the metal becomes white. If the iron 
wire is left on or if you use a steel tweezers 
on silver while it is in the pickle, a reddish 


pin and the short piece of wire and gently 
rivet the wire by tapping first one side and 
then the. other. Indians sometimes use a 
piece of wire longer than the joint is wide 
and bend the wire at right angles on both 
sides of the joint to hold it in place. In a 
pinch you can make the whole assembly, the 
pin then being made as shown in Figure 3 in 
Plate 8. 

Figure 2 in Plate 8 shows a cheaper fastener 
such as is used for wooden and plastic 
jewelry. This type of fastener, however, will 
work out nicely, but’it should be sweated on 
with 50-50 tinner’s solder. Coat the back 
of the silver pin with soft solder first. Then 
set the fastener in place and heat the metal 
from below until the solder melts. Use the 
same borax flux that is used for hard solder. 


EXTENSION TIE RACK 
GEORGE N. WELCH 
Nunda, N. Y. 


There have been many variations of tie 


racks in the past, but few can compare for 
efficiency and eye appeal with the tie rack 
shown in Figures 1 and 2. This rack can 
be extended for instant selection of any one 
of the 14 ties it holds, and then pushed 
back to the wall for compactness. 

This project, in addition to being attractive, 
is very well suited to quantity production when 
jigs similar to those shown are used. Most 
of the boys in my shop made a number of the 
tie racks for Christmas presents. 

A number of variations of the jigs shown 
in Figures 3 arid 4 may be worked out, some 
probably more efficient than those shown in 
this article. However, the holes in the jigs 
used for drilling must be accurately spaced. 





In order to secure interchangeability of parts, 
no more than 1/64-in. variation should be 
allowed. 

The procedure we used in making parts 4 
and 5, the strips for the folding part of the 
tie rack, is as follows: 

1. Rip % by. 1, or % by %-in. strips, 36 
to 48 in. long, from a plank of the desired 
kind of hardwood. 

2. Cut to 5-in. lengths on the circular saw, 
or by using a miter box. 

3, Drill with jig shown in Figure 3. 

4..Plane both sides. See Figure 4 for a 
method of doing this. 

5. Fasten 12 strips together with two 34-in. 
dowels and plane the edges. 

6. Round the ends on the sanding disk, 
while the strips are still fastened together. 

7. Separate and shellac the strips indi- 
vidually with thin shellac. 

8. When dry, rub down lightly with fine 
steel wool or sandpaper. Make parts 2 and 
3 individually and then glue them together. 

In making part 1, the back, we tried a 
number of different shapes, rectangles, dia- 
monds, etc. However, we found that the 
oval as shown in this article made the most 
attractive design. An accurate oval can be 
made with two nails, a loop of string, and 
a pencil, as illustrated in Figure 4. The 
tighter the loop is made around the nails, the 
narrower the oval will be. 

Parts 6 and 7, made of %-in. dowel rod, 
are 3% in. and % in. long respectively. Seven 
of part 6 and four of part 7 are needed for 
the tie rack. Notice that the circles marked 
s in Figure 2 indicate the positions of the 
short dowels. 

When assembling the tie rack, be sure the 
holes in the strips are lined up exactly be- 





The extension tie rack 


Fig. 1. 
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fore tapping the dowels through with the . 

mallet. If the dowels are not gripped tightly wie 

in the holes, it may be necessary to shellac i Ewa EON, Sixt 

them again after the tie rack is assembled. r + ' ae 8 4 ‘ 4+ : Bk 

For part 8, two 144-10 f.h. wood screws 2 a 

are needed. When fastening the tie rack to the 4 

back, be sure to drill pilot holes for the 

screws, to avoid cracking the thin, glued-up | 

pieces of wood. | 
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SMALL ALUMINUM SERVICE 
TRAY 
HOMER C. ROSE Ss ae at ces a 
Alexandria, Va. 
The one-piece service tray shown in Figure 
1, may be used for serving refreshments, or t 
as a bread tray. lat 
BILL OF MATERIAL 


1 pe. of 16-ga. 6% by 14%4-in. aluminum. 
Procedure: 
1. Lay out outside dimensions and cut metal 
to size. See Figure 2. 
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2. Lay out details of design on drawing e TRAY 
paper and fasten to the metal with rubber 

* cement. 
3. Make straight cuts with tin snips. Be sure 
to cut to end of snips to avoid marking the 


metal beyond the cut. Fig. 2. Detail of tray 














Clean the file with file card after each stroke 
to prevent scratching the work. 

8. Planish all over, using proper planishing 
stake and hammer. Precaution should be taken 
against using scratched or marred tools for 
this operation, and peening with a ball-peen 
hammer is not recommended. When the work 
is done both surfaces should show an even 
series of depressions. 

9. To form the handles it is desirable to 
make a special tool consisting of a 6-in. length 
of %-in. cold rolled rod fastened with %4-20 
machine screws to a plate as shown in Figure 
in Sen te 4. The ends of the metal are formed around 

Tt 9 Y this mandrel to make the handles. The steps 
are illustrated at the top of Figure 4. The 
extreme end of the metal should be formed 
first and the bend should be continued with 
mallet as shown in step 2 in Figure 4. The 
mandrel may be loosened enough to slide the 
metal between the bar and the mandrel for 
the last part of the bend. 

10. Cut two blocks of 1 by 4% by 93%-in. 
hardwood. 

11. Place these blocks of wood on the 
metal parallel to the lines. Clamp in place, 
using vise for one edge and hand screws on 
the sides as in Figure 3. 

12. Bend sides. Form the long sides first. 
They must be bent past 90 deg. after the 
piece is removed from the vise. The metal will 
then spring back to 90 deg. Use leather-faced 
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4 or wood mallet. 
h| Fig. 3. _ Holding sheet metal for filing and bending 13. Bend ends to place, using the same 
i ‘ procedure as in preceding step. 
oe 4. Place metal between two boards held ina __ file or cut with a jeweler’s saw. 14. A little filing and planishing may be 
vise, allowing the edge to extend about % in., 6. Repeat steps 4 and 5 for the second necessary on the corners, but excessive ham- 
as shown in Figure 3. edge. mering should be avoided. 
5. File edge to the line with aluminum 7. Finish file surfaces with single-cut file. 15. Buff all surfaces. 
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Alternatives 

A set of these trays may. be made in 
graduated sizes so that. they fit into each 
other. 

If brass is used for the construction, a 
slightly thinner gauge of metal may be pre- 
ferred. A chased or etched design may be used 
in place of the planished surfaces. 

The tray may be made of iron, painted and 
trimmed with colored lacquer. If it is made 
of iron, the corners should be soldered. Simple 
designs also may be used for the lacquered 
tray. The development of these designs may 
be co-ordinated with instruction in the art 
department. 


house is completed and hung in attractive sur- 
roundings it has all the appearance of a 
round birdhouse, and will add charm to any 
scene. 

This house is made from 34-in. pine. How- 
ever, 5@ or even %-in. material may be used 
with equally satisfactory results. 

The ends are sawed out on the band saw, 
or with a coping saw, and are sanded smooth. 
The 1%4-in. entrance opening may be either 
round or square as desired. 

The nesting box is made up of three pieces, 
each measuring 5 by 5 in. The two sides 
are nailed in place between the two round 
ends with finishing nails, the heads are set in, 
and the holes filled with putty. Holes are 





STEP | step 2 


|/ L/y 


wofom al ses 





STEPS IN FORMING HANDLE WITH BENDING TOOL 





steep 4 


\I/ 


step 3 


\l/ 


BENDING TOOL 








Fig. 4. 


ARCHITECTURE IN BIRDHOUSES 


DICK HUTCHINSON 
Alhambra, Calif. 

The very popular birdhouse is the round 
birdhouse. It is well liked because it is dif- 
ferent and attractive. However, few round 
birdhouses have ever been built, as the re- 
sults do not compensate for all the effort 
entailed. : 

In an effort to give the readers of this 
magazine something that carries with it most 
of the lines embodied’in a round birdhouse, 
the author has developed the one described 
here. 

Houses of this type can be made entirely 
of scrap lumber. It is an interesting project, 
and will give the student an incentive to go 
on to bigger things. In addition to this, the 
time spent in building a few attractive bird- 
houses will do much to perpetuate our wild 
bird life. 

The two ends of the house shown are 
cut out in such a manner that when the 


Forming the handle 
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Detail of bluebird house 


drilled through both front and back, and the 
removable floor is held in place with r.h. wood 
screws. 

The shelf perch also is fastened in place 
with r.h. wood screws and brads. 

The roof boards are of 3-in. stock, and are 
applied with brads. A piece of slate surfaced 
roll roofing is cut and tacked on with an 
overhang of about % in. all around. 

The metal hanger strap is cut out of soft 
sheet steel. It is drilled, bent to shape, and 
fastened on with r.h. wood screws. : 

Paint the house cream with a red roof, or 
white with a green or black roof. 

The house is designed to accommodate 
bluebirds. However, it will attract the chicadee 
as well as the barn swallow. This is where 
the shelf perch is a must, for the swallow will 
try at first to fly in, and discovering that this 
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does not work out so well, he will drop onto 
the shelf and contemplate, and after a few 
attempts he will learn to fold his wings and 
hop in. 

The same design may be used for the house 
wren, by reducing the diameter of the two 
ends to 734 in. The nesting space required 
for the wren is 4 by 4-in. floor area. The 
entrance opening should be % in. in diameter, 
and a 2-in. length of %-in. dowel is set in 
the front in place of the shelf perch. 

Many bird lovers still adhere strictly to 
a standard set of specifications in building 
birdhouses. However, after working with the 
birds for over twenty yeats, the author has 
learned that all that is necessary in building 
birdhouses is to protect them against larger 
birds, cats, etc. Be sure that the entrance 
opening is far enough above a roomy nesting 
space so that larger birds cannot get at 
the birds in the house, and hang the house high 
enough so that prowling cats can’t reach them. 

Regarding painting. Bright colors will at- 
tract more birds. Try a drab house alongside 
of a brightly painted one and see which one 
is “Wren’ted”’ first. 


The bluebird house hanging from 





the limb of a tree 


AN INK-BOTTLE HOLDER 
J. HENRY SCHROEDER 
Professor of Industrial Education 


. Sauthern Illinois Normal University 


Carbondale, Ill. 


The ink-bottle holder is a very useful 
article about the desk or drawing table. It 
may be fastened to the table with a small 
flathead screw, when it is necessary to keep 
it permanently in place, or it can be used 
without fastening to a table, as its base is 
broad enough to prevent it from tipping and 
spilling the ink. 

This holder is designed to hold a %4-oz. 
bottle of Higgins drawing ink. If. it is to be 
used for a bottle of a different size it is a 
fairly simple matter to modify the holder to 
fit the other ink bottle. 

In addition to being a useful article it is- 
a good project for the machine shop as the 
making of it involves a group of fundamental 
operations such as cutting internal and external 
screw threads, boring on a lathe, facing, taper 
turning, cutting shoulders, and polishing. 

It also gives the student an opportunity to 





INK- BOTTLE HOLDER 
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Aluminum ink-bottle holder 
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Ink-bottle holder 
— Photograph by Hal Stephens, instructor of 
geology, University of Missouri, Columbia, Mo. 


learn about different materials and shop 
processes. If you have a melting furnace and 
simple molding equipment, it is easy for the 
student to make his own castings, thereby 
acquainting himself with patternmaking and 


, — Pho Hal . instructor of 
fi peachics. tograph by Hal Stephens, ins ° 


geology, University of Missouri, Columbia, Mo. 
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Wall shelf for knickknacks 





KNICKKNACK SHELF 
G. A. MORRISON 
Public Schools 
Portland, Ore. 


A knickknack shelf, either wall or corner 
type, if attractively desinged will always find 
a ready response in an industrial-arts class. 
The design shown here has been quite success- 
ful with eighth-grade students. Most designs 
are difficult for the average boy to copy as 
they are made up of freehand curves. This 
shelf is drawn entirely with compass curves 
and straight lines, which eliminates the neces- 
sity of first drawing patterns, and may be 
drawn directly on the wood. Caution: Be sure 
to add the thickness of the wood to back edge 
of one side of corner shelf, and to both sides 
of wall shelf. The sides and back of this shelf 
were made of 3-in. material and the shelf of 
Y in, 

Bill of Material for Wall Shelf 


No. of pcs. Material Size 
1 Plywood %xi12 x i11% in. 
2 Plywood %x 6% x 11% in 
1 Plywood %x 5%x12 = in. 

Bill of Material for Corner Shelf 

No. of pcs. Material Size 
1 Plywood %x 6% x 11% in. 
1 Plywood %x 6% x 11% in. 
1 Plywood %x 5%x 5% in. 


ir 


— 
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Procedure: 

1. Draw horizontal and vertical center lines 
on back panel. 

2. Draw curves from points indicated on 
working drawing. 

3. Draw all lines lightiy at first, then go 
over them again. 

4. Drill small holes in cutouts for insertion 
of coping saw blades. 
































Mg 











f 


i 
5. True any irregularities caused in sawing 
with wood file, then smooth with sandpaper. 
6. Sand face side of all pieces and fasten 
together with 134-in. brads. 
7. Finish with three coats of enamel, or the 
shelf may be stained and three coats of either 
shellac or varnish applied, sanding well be- 


tween coats with triple O paper or steel wool. 
Allow ample time between coats for drying. 




















Corner shelf 


SWINGING BOOM LIGHT 
FOR PHOTOGRAPHERS 
BEN. HUNT 
Hales Corners, Wis. 


How often, when photographing small ob- 
jects, one wishes for a light than can be placed 


above the object at a height not to be reached 
with an ordinary light stand. The stand shown 
in Figures 1 and 2 can be built easily of scrap 
material, and can be adjusted to any angle 
and to a height of 9 ft. The upright is a piece 
of 34-in. pipe, 45 in. long. The upper end 
is heated and flattened and the lower end 
threaded so it can be screwed into a flange. 
See Figure 1. The disks were made of 3/16-in. 
aluminum. Four 3 1/3-in. disks are cut. Two 
of them have a 7/16-in. section cut out, as 
shown, for the %-in. pipe, which has an out- 
side diameter of approximately 13/32 in. 
Only the smaller section need be riveted to the 
solid disk, the other longer section being 
held in place by a carriage bolt with wing 
nut which locks the disks in position. Wood 
disks of maple or birch can be used if no 
metal is available. These also are shown in 
Figure 1. The base of the swinging boom 
light was made of maple. Any other 2 by 4-in. 
material could have been used as well. The 
base should be rather heavy to compensate for 
the boom when extended. The four screws 
going through the flange can also be used to 
fasten the two base pieces together. The re- 
flector swivel is taken from a regular re- 
flector. The wire spring clip is removed, and 


Fig. 2. Swinging boom and 
floor lamps 


the clamp which held the spring clip is 
straightened to fit the %-in. pipe. 

One of the good features of this light stand 
is the fact that the light cord can be run 
through the %-in. pipe. See Figure 2. The two 
hooks, fastened about 15 or 16 in. apart on 
the upright pipe, act as supports for the light 
cord when not in use. This eliminates the 
tangled and twisted cord which is always 
slipping down from the reflector around which 
it is ordinarily wrapped. The-lead weight on 
the end of the boom helps counterbalance 
it. It may be cast directly on the boom. 
A discarded tooth powder tin may be used 
for a mold, by wiring the end of the pipe to 
keep it centered in the can. The can should 
then be removed after the lead has cooled. 
When the entire swinging boom has been 
finished give it a coat of aluminum paint. 
Figure 2 shows the entire assembly. It also 


_ Shows a regular adjustable light bracket base 


which can be made readily out of a piece of 
¥%-in. pipe, 42 in. long. This size of pipe 
measures approximately 11/16 in. on the 
outside, and % in. on the inside. This opening 
is slightly larger than needed for a %%-in. 
pipe, which has an outside diameter of ap- 
proximately 13/32 in. To center the smaller 





Floor lamp and swinging 
boom lamp 


Fig. 3. 
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Fig. 1. Details of adjustable swinging boom and floor lights 


pipe, it is a simple matter to flange the larger 
pipe slightly at the upper end. The tightening 
screw may be set into the large pipe in two 
ways. At B in Figure 1 is shown what to do 
if you have no thread cutting tap. The pipe 
is filed flat to fit a stove bolt nut and a larger 
hole than the bolt is drilled in the center of 
this flat section. The bolt is then brazed or 
silver soldered in place. If you have a tap 
and a pipe that is threaded at each end, you 
can screw a coupling on, drill and tap it to 
fit the stove bolt, and you are all set. See 
C in Figure 1. 

To take the place of the usual knurled 
bolt, a washer or any piece of metal can be 
hard soldered (brazed or silver soldered) 
into the slot of the stove bolt as shown at 
B in Figure 1. To the upper end of the small 


pipe a permanent light bracket and reflector 
is attached. The ring is a section of pipe 
measuring 1 in., which is slightly smaller 
than the twist in the ordinary reflector spring 
clip. The ball joint is fastened to this ring, 
and the ring is hard soldered to the pipe end. 
The base for this light stand can be some- 
what smaller than the one used for the boom 
stand. Two pieces of 4% by 1% by 16-in. 
oak will be found quite satisfactory. With 
the hooks for the cord, this makes a very 
efficient and serviceable light bracket. A 
coat of aluminum paint finishes it up. It can 
be raised to about 7% ft. For home use, the 
fixed base is more desirable, even though 
it takes up a little storage space, and being 
flat on the floor, it is not so likely to be 
kicked over as the tripod base: types. 


DESK TRAY 
HOMER C. ROSE 
Alexandria, Va. 

The desk tray, shown in Figure 1, is made 
out of two typewriter ribbon boxes, a piece 
of bright tin or galvanized iron, and a small 
scrap of imitation leather. The project is a 
practical and attractive piece for the home 
or office. The boxes at the ends of the tray 
are useful for stamps, paper slips, thumb- 
tacks, erasers, or small change. 


Suggested Procedure 
1. Obtain two matching typewriter ribbon 
boxes and take the measurement across the 
bottom. If this dimension is other than 1% 
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in., modification should be made in the lay- 
out of the base, shown in Figure 2. 

2. Make a careful layout of the base on 
drawing paper. 

3. Cut this pattern to size and mount it on 
the sheet metal with a suitable adhesive such 
as rubber cement. 

4. Trim the metal to the pattern, being 
careful not to cut beyond the intersections. 

5. Remove the-paper and clean the metal 
with steel wool. Remove any burrs with 
smooth file or abrasive cloth. 





Fig. 1. 


6. Fold the edges of the base té form a 
cross section as indicated at Section A-A. 
A piece of scrap metal 3%4-in. in width may 
be folded up first as a practice piece. The 
section at A-A must fit the boxes snugly. 

7. Cut the imitation leather to size and 
mount it on the base with rubber cement. 
The leather will extend’ part way under the 
boxes when the pieces are assembled. 

8. Place the boxes in position and solder 
along the exposed edges of the base. 

9. Cut the material for the scrolls to size 
and form the scrolls around a suitable stake. 

10. Sweat solder the scrolls to the covers. 


11. Cover the leather with a snugly fitting 
piece of stiff paper to protect it while the 
finish is being applied. 

12. Clean the piece thoroughly all over with 
steel. wool and apply two coats of enamel in 
the desired -color. 

13. Spatter the enamel with a compli- 
mentary color. This may be done by dipping 
the extreme end of a small stiff brush into 
the enamel and then snapping the bristles 
with the fingers or a scrap of sheet metal 
to cause the paint to spatter over the project. 





Desk tray ; 


14. Remove the paper from the tray. 
15. Mount a piece of felt on the bottom if 
desired. 


Alternatives 

The imitation leather in the tray may be 
omitted. 

Many different types of handles could be 
used on the covers of the boxes. For example, 
a large ball bearing could be sweat soldered 
to each cover. 

Crystallizing or a wrinkle enamel may be 
substituted for the spatter finish. 

Round typewriter ribbon boxes may be 


substituted in place of the square ones with 
equally good results. Only a slight modification 
of the base piece will be necessary. 


CONCRETE FLAGSTONE 
LAWN MAP 
HOMER H. HAISTEN . 
Birmingham, Ala. 

At the camp, on the school ground, or at 
home it is often desirable to have a flagstone 
area for outside furniture, or located near the 
barbecue pit. An attractive way to make such 
a place is to develop a map of the United 
States, each state being one of the stones. 
Molding the states in concrete offers an in- 
teresting project and will not run -into hard- 
to-get materials or excessive cost. 


Materials and Tools 

United States map, craft paper (2 by 2-ft. 
squares), red and black wax crayons, yard- 
stick, metal strips 2 by 40 in., pallets, sand and 
cement, nails, pipe nipples 34 by 1% in., mix- 
ing box, steel trowel, wooden float, hammer, 
ramming rod, scaled map of the United States, 
team assignment sheets. 


Details of Construction for a Class 
of 16 to 20 Boys 

1. Divide class into four groups: No. 1; 
southeastern section or division; No. 2, north- 
eastern section or division; No. 3, central sec- 
tion or division; No. 4, western section. 

2. Elect captains. Fill out and post assign- 
ment sheets. 

3. Issue United States scaled maps to team 
captains, noting graphical development. 

4. Issue craft paper 2 by 2 ft., and yard- 
stick and crayons. 

5. Develop desired size, drawing horizontal 
and vertical lines. Draw each eighth line in 
red. ; 
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Fig. 2. Details of desk tray 
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6. Outline state boundaries from United 
States scaled map. See Figure 1; Virginia, No. 
11, Division 1. 

7. Cut out worker’s pattern. Locate Capitol 
as shown at 2 in Figure 1. 

8. Complete all states in each division. As- 
semble on floor for scale and for fitting. 

9. Shape galvanized iron strips to pattern. 

10. Secure strips with nails to pallet for 
molding as shown at 3 in Figure 1. 

11. Put two parts of sand to one part of 
cement in mixing box; stir thoroughly. 

12. Add water carefully until a smooth, 
plastic, workable mass is obtained. 

13. Fill mold with mixture. Rod until mold 
is full to the top. 

14. Finish surface. For smoothing use steel 
trowel. For walk finish use wood float. 

15. Place pipe nipple in position locating 
capitol. See 2 in Figure 1. 

16. Let stand until firm. Cut name of state 
if desired. 

17. When hardened, remove nails and metal 
strips from around mold. 

18. Store in cool, moist place. Record com- 
pleted state on assignment sheet. 

19. Prepare lawn by leveling and packing. 

20. Assemble states by starting in center 
and working toward the outside. 


Divs LON S 


/ 70 12 INCL.—— SOUTHEASTERN 
/3 70 24 INCL.— NORTHEASTERN 
25 TO 36 INCL— CENTRAL 

37 To 48 INCL—W/ESTERN 


Fig. 1. 


Pattern, mold, and casting of the flagstone for one state 
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Note: To make states of various colors, use 
white Portland cement with coloring pigments. 


References 


Portland Cement Association, Chicago, Ill. A 
Practical Course in Concrete, by Henry Geise. 
Concrete Improvements Around the Home, Sec- 
ond Edition. 

Universal Atlas Cement Company, New York, 
N. Y. Handbook of Concrete Construction, Eighth 
Edition. 


TWIN-CABINET MEDICINE CHEST 
SIMON S. PALESTRANT 
Bronx, New York City 


Cut all stock to size as indicated in the 
stock bill. Mark and cut the dado grooves as 
shown in the plans. We assume that the stock 
has been previously squared and surfaced. 
Sandpaper all parts and check to see that all 
joints fit snugly. 

Assemble the job — walls, top and bottom, 
shelves and shelf risers. Any cold water glue 
will suffice. Keep under clamps until the job 
is thoroughly dry. Before securing the clamps, 
check all parts for squareness of fit. 

A resorcinal cement such as Caseophen 


makes an excellent bonding agent — water- 
proof, fungus proof, permanent. , 

This cement must be mixed—its resin 
with catalyst—as directed. It is no more 
difficult to mix than any of the cold-water 


glues. It is:applied with brush, spatula, or or 
roller, whichever is most convenient. 

are other cements which are equally as om 
—all of them stronger than most hot glues. 
Pliobond, Bakelite, Phenolic Cement, and 
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reach hidden recesses of the job. 

Replace the hardware again and fasten it in 
place. In removing them during the painting 
process, the job was not only simplified, but 
the hardware was kept clean, as well. Insert 
the mirror into its frame, back it with the 
1/16-in. plywood panel. Glazier’s paints will 
fix this well enough, but a plastic cement like 
Rez-N-Glue or Pliobond applied along the 
contacted edges will hold it in place quite 
well. 
A thin coat of floor wax thoroughly rubbed 
down will give the finished job a very lovely 
luster. 


BILL OF MATERIAL 
No. 


of pcs. Name of part Size 

2 Sides wx 6 x 26 
1 Top wx 6 x 39 
1 Bottom wx 6 x 39 
1 Long partition 1 x 511/16 x 19% 
1 Short partition 1 x 511/16x 5% 
1 Long shelf Y%x 6 x 39 
1 Shelf %x 6 x 19% 
1 Shelf w%x 6 x 10% 
1 Shelf %x 6 x 8% 
2 Shelf risers %x 6 “x 5% 
1 Separating plate %x 2 x 26 
1 Back panel % x 26 x 40 
2 Picture frames - ; 

for doors 26 «=x 20 
1 Plywood panel 21 x 15 x -% 
1 Plywood panel 21 x 15 x 1/16 
1 Plate mirror + Sees x 3/16 
4 Butt hinges 3 in. 
2 Friction catches 
2 Kitchen cabinet 

pull handles 


SILK SCREEN PRINTING WITH 
TYPEWRITER STENCILS 
ALBERT KOSLOFF 
Waller High School 
Chicago, Ill. 

Silk screen printing is a phase of graphic 
arts which has really developed in the United 
States after World War I. Since then this 
process has grown into an industry which has 
developed its own techniques for printing on 
any surface or material. Basically, silk screen 
printing is a process in which a stencil bear- 
ing a design is attached to one side of a silk 
screen. When process paint or pigment is 


forced through the silk, only those parts of 
the design in the stencil which do not cover 
up the holes in the silk will allow this paint 
to deposit itself on the stock placed under the 
screen. Those parts of the design that do stop 
up’ the mesh in the silk will not allow the paint 
to be forced through or squeegeed upon the 
stock. 

Today there are many types of stencils 
used in this country to print on almost any 
type of surface or material. Each stencil re- 
quires its own method of preparation and at- 
tachment to the silk screen. The stencils range 
from those which are used to reproduce minute 
detail and fine printing to stencils which 
print and coat large areas. 

Printing with typewriter stencils by means 
of the silk screen process is similar to printing 
with other stencils. However, because of its 
simplicity and results obtained, it offers many 
advantages to the beginning and advanced 
silk screen operator. It is an ideal stencil to 
use as an introduction to the teaching of this 
process. It is flexible in its relation to its 
organization in a curriculum. It may be taught 
in high school, elementary school, and voca- 
tional school. It may be taught as part of 
printing, industrial arts, fine arts, sign painting, 
extracurricular activity, or as a course by 
itself. 

Printing with typewriter stencils can be 
done on any type of paper, cardboard, wood, 
metal, plastics, fabrics, glass, etc. The inks or 
paints that are used are permanent and very 
durable and when the printing is dry it stands 
out in relief, giving the work an appearance 
comparable to embossing. Anyone without 
previous experience can do this printing suc- 
cessfully. Different colored inks may be used 
and the attractive feature of this printing lies 
in the fact that it is possible to print with 
typewriter stencils accurately and easily in 
more than one color. It is a cheap method, 
since little equipment is required. The process 
offers an excellent method to the school or 
individual in need of reproducing varied 
printed matter. One, two, three, or even four 
stencils can be printed at one time, thus sav- 
ing work and time. 


Required Materials and Equipment 

To do silk screen printing with typewriter 
stencils, the printer will need the following 
materials and equipment: (1) a silk scréen 
frame to which the stencil is attached; (2) a 
squeegee for forcing the ink or paint through 
the silk screen upon the stock placed under 





A silk screen printing outfit 


Fig. 1. 


the screen; (3) a good grade typewriter sten- 
cil; (4) process paint or ink; (5) stock upon 
which the printing is to be done; (6) a stylus 
or two or three styli for making illustrations 
and lines on the stencil; (7) masking tape for 
attaching stencil to screen; (8) kerosene for 
cleaning the screen after printing; and (9) 
lintless rags. 

The materials may be obtained from silk 
screen establishments, sign painting establish- 
ments, stationery stores, or art supply stores. 


The Silk Screen Frame 
The silk screen frame is one of the most 
important parts of the processor’s equipment. 
Screens may be bought or made. Figure 1 
shows an outfit that may be made easily by 
the beginner. In making the sides of the frame, 
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printing one stencil 
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Fig. 2. 


use a soft, kiln-dried, knot-free wood, such as 
white pine or basswood. Make the sides of 
lumber that is about 1% in. square. Figures 2 
and 3 show dimensions of screens for printing 
one or two stencils at one time. As the proces- 
sor progresses he may make frames that will 
print three or four stencils at one time. Al- 
though many constructions may be used, it is 
suggested that the joints shown in Figure 4 
be used for the construction of the frame. 
These may be glued and screwed or glued and 
nailed. Sandpaper the wood well, rounding the 
corners and edges in the process of sand- 
papering. This is necessary to prevent the 
corners from scratching or cutting the silk 
when it is attached to the sides of the frame. 
After sandpapering, if boiled linseed oil is 
available, rub it into the wood and then allow 
the frame to dry before tacking on the silk. 
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Fig. 3. Dimensions of frame for 
printing two stencils at one time 
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Silk which is used for this type of printing 
is numbered, the numbers depending upon the 
openings or mesh between the threads. Num- 
bers 12, 13, or 14; numbers 12X, 13X, or 
14X; or numbers 12XX, 13XX, or 14XX 
weave of silk may be used. The X or XX 
after a number indicates a stronger weave of 
silk. Besides silk, strong bolting cloth, organdy, 
silk-organdy, or taffeta silk may be used. The 
different fabrics come in varied widths and 
prices. 


Fig. 4. Construction of frame 


In tacking the silk to the frame, use carpet 
tacks that are.about 3% to % in. long. Drive 
‘down the outside rows of tacks first, driving 
them just hard enough ‘to make the heads of 
the tacks flush with the wood. First tack the 
silk onto one side, then onto the opposite side, 
tightening the silk at the same time. The 
threads on the silk should be parallel with the 
sides of the frame. In a similar manner, ham- 
mer down the tacks on the other two sides, 
making sure that the silk is. stretched tight. 
The inside rows of tacks are staggered as 
shown in Figure 5. The tacks should be kept 
about % in. apart. After the silk is tacked on, 
wash the silk carefully with cool water to re- 
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Fig. 5. Tacking 
silk to frame 


move sizing. This washing will also aid in 
tightening the silk. Silk that is well attached 
and taken care of will last for a long time. 

Use a piece of smooth plywood or drawing 
board for the base. See Figure 1. After the 
frame is attached to the base or a table, make 
a spring arrangement as illustrated in Figure 1, 
using a door spring, to keep frame in a raised 
position. This will leave both hands free so 
that it will be easy for one person to operate 
screen. 

The Squeegee 

Although a squeegee can be made, it is more 
practical to buy one. They are inexpensive and 
may be obtained in any length. The rubber 
blade on the squeegee should be of a quality 
that will resist the actions of oils, kerosenes, 
lacquers, commercial cleaners, etc. It is advis- 
able to insert a dowel rod at each end ‘of the 





wooden handle as shown in Figure 1, to pre- 
vent squeegee from falling into paint in the 
screen when printing. If the edges on the blade 
become rounded or dull, the blade may be 
sharpened by holding it in an upright position 
and rubbing it back and forth over emery 
cloth or garnet paper. 


Silk Screen Paints or Inks 

Most silk screen inks are really oil paints. 
Although, the silk screen. operator may mix 
his own paints or inks, it is suggested that 
the beginner buy his paint§ ready mixed. Silk 
screen paints, generally, are thick and come 
prepared for use and for ordinary purposes it 
is not necessary to add anything to them. 
However, for printing with typewriter stencils 
the paint should be mixed thinner than for 
ordinary silk screen work. Many different inks 
may be employed, but the best inks to use at 
first with typewriter stencils are silk screen 
enamels which dry hard and flexible with great 
brilliancy in about 2 to 12 hours. Use a re- 
ducer or a good quality spar varnish for thin- 
ning the enamel. a 

The prices of silk screen inks are about the 
same as those of ordinary good grade paint. 
A good grade silk screen paint is one that will 
not clog up the screen, that will not dry while 
the work is still in progress, that will be very 
durable, and will have a certain beauty that is 
peculiar only to silk screen paint. 

In using any silk screen ink, the directions 
of the manufacturer must be followed accu- 
rately. To clean off most silk screen paints, 
use kerosene, gasoline, a mixture of kerosene 
and gasoline, or commercial cleaners. Different 
inks require different cleaners. For cleaning 
typewriter stencil jobs, kerosene is ideal be- 
cause it cleans well and also strengthens the 
stencils. 

Preparing the Stencil 

Any good grade typewriter stencil may be 
used in this printing. To avoid possible errors 
first make a “dummy,” that is, make the 
drawings and type the matter in the same 
position on a paper as it is to appear on the 
stencil. This dummy may be saved and used 
to make another stencil, if necessary. When 
typing on a stencil, type slowly and uniformly, 
striking the typewriter keys with a little 
greater force than in ordinary typing. In draw- 
ing, writing, or ruling lines on a stencil, use a 
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Fig. 6. Suggested frame upon 
which glass is placed 


correct stylus with a writing plate under the 
stencil and make sure that the lines are clean. 
For ease in drawing on stencils, use the port- 
able illuminated drawing arrangement illus- 
trated in Figure 6. These illuminated drawing 
outfits may also be bought. 


FRAME SILK. 











— 


fa 














Fig. 7. Centering stencil on 
underside of screen 


Generally, follow manufacturer’s directions 
carefully and very little difficulty will be 
encountered. As one works with these stencils, 
a technique is developed which makes the 
printing comparable to other methods of print- 
ing. 

Attaching Stencil to the Screen 

After the stencil is prepared, it is removed 
from the backing sheet to which it is at- 
tached. Then the silk screen frame is re- 
moved from the base by pulling out ‘the pins 
in the hinges. Turn frame so that silk side 
is up and center the stencil on the silk, with 
the typed or positive side of the stencil down 
and in contact with the silk. Attach the 
stencil on one side to the silk or frame with 
masking tape, making sure that the tape over- 
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Fig. 8. Attaching to screen 
with masking tape 


laps the stencil about 4% in. This overlapping 
of tape is necessary to prevent any of the 
paint being squeegeed through at the edges 
during the printing operation. The stencil is 
then attached on the opposite side, pulling 
lightly on stencil to prevent formation of 
wrinkles. In a similar fashion, finish attach- 
ing the other two sides of the stencil. Cover 
all the open spots outside the stencil area 
with masking tape as shown in Figure 8, to 
prevent paint from seeping through during 
printing. ‘The tape should be pressed down 
caréfully on silk and stencil to make sure that 
tape sticks well to all parts. The sticky 
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stencil adhere to the silk when the paint is 
being pressed through with the squeegee. 


Printing 

After the frame is hinged onto the base, 
attach a sheet of paper of thin cardboard to 
the base with masking tape exactly under 
the screen. The cardboard should be about 
% in. smaller in size than the inside di- 
mensions of the screen. Now place guides on 
paper or cardboard. The stock on which the 
printing is done is placed. against these guides 
to insure that the printing impression is made 
exactly in the same location on all copies. One 
or two layers of small pieces of masking 
tape or thin cardboard may serve as guides. 
See Figure 1. Pour enough silk screen paint 
on inside of frame but not so much that 
the paint will run over the sides of the frame 
when the screen is continually lifted during 
printing process. Place the stock against the 
guides, lower the frame, and force paint 
through with the squeegee. Hold squeegee at 
about a 60-degree angle to the silk and use 
enough pressure to obtain a neat and even 
impression with one stroke of the squeegee. 
It may take a few impressions for the paint 
to work through before clean impressions 
are obtained. Once the printing is started, 
all that is nécessary is to place the stock, 
make impressions, and pick up or peel the 
printed paper from the stencil, should it 
stick to the stencil. A stencil of this type 
should last for about 1000 to 5000 impres- 
sions, depending upon the quality of the 
stencil. 

Since most enamels take 2 to 12 hours to 
dry, it is advisable that the printed sheets 
are not piled one on top of the other. To 
test for thorough drying the printing may be 
scratched with one’s fingernail. If the printing 
is not soft or if the ink sticks to the stock, 
the sheets may be stacked in piles. Figure 9 
shaws a simple drying rack that is easy to 
make. 

Printed matter may also be dried by being 
placed or hung on strings or wires which 
have been stretched across a room. 


Cleaning the Screen and the Stencil 

After the printing is completed, use a card- 
board to remove the ink from the screen and 
pour the ink from the cardboard into the 
original container. Then place a few sheets 
of newspaper between the screen and the 
base, hold the screen down and pour in 
enough kerosene to just cover the silk and 
dissolve the ink that is hugging the silk or 
frame. Keep the screen down and work the 
kerosene back and forth with the squeegee 
until all the paint is dissolved. Take a soft 
cloth and carefully wipe away the kerosene 
and the dissolved paint. Squeeze out the cloth 
and wipe off the rest of the liquid left on 
the silk and frame. Kerosene can be washed 
off easily and will not hurt the hands. If the 
screen is still not completely washed, then 
put in another few sheets of clean newspaper 
between frame and base and use a rag that 
has been soaked in kerosene to clean the silk 
‘and frame thoroughly. During this whole 
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Fig. 9. A homemade drying rack. 
The size of rack is varied to 
suit individual needs 


cleaning operation the screen should be kept 
in a lowered position. 

At the same time that the screen is being 
cleaned the stencil is also being washed, al- 
though, it is actually not being rubbed with 
the cloth. After the silk is cleaned, raise the 
screen and very carefully rub a soaked kero- 
sene cloth over the stencil until you are 
positive that the paint has been cleaned out 
of the stencil. When the stencil is clean, gently 
peel off all masking tape and place stencil 
between two sheets of newspaper. Blot the 
stencil with newspaper and allow it to dry 
naturally: When stencil is dry it may be filed 
away to be used again. When the silk has 
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dried, ine frame is ready for the next print- 
ing job. 

Although the cleaning operation is simple, 
it-must be thorough, for if the paint is not 
cleaned off well from the silk and stencil, the 
paint will dry and will be almost impossible 
to remove. 

The squeegee is also cleaned in a similar 
fashion so that it may be ready for the next 
job. 

For those who do much silk screen printing, 
it is suggested that they make a pan in which 
kerosene may be kept. Then all that will be 
necessary to do to clean the frame is to dip 
the frame with the stencil on it in the 
kerosene. 


Printing in More Than One Color 

Printing with two or more colors is similar 
to printing a one-color job. There are two 
methods of accomplishing this. One method 
is to make as many stencils as there are 
colors to print. For instance, if drawings are 
to be printed in one color and the typed 
matter in another color, then a separate stencil 
is made for the drawings and another stencil 
is made for the typed matter. 

Another method that may be used for multi- 
color printing is to stop up with masking tape 
or Scotch tape all those parts of the stencil 
that are not to print. The tape should be ad- 
hered to the stencil so that it is between the 
silk and the stencil and not on the outside 
of the stencil. If the tape is on the outside 
of the stencil, it will come in contact with 
the stock and may sometimes blur printed 
copies. 


- Printing More Than One Stencil 
at One Time 

Two, three, or more stencils are easy to 
print at one time. The silk screen frame, of 
course, will have to be larger if more than 
one stencil is to be printed at one time. The 
preparation of the stencils and the adhering 
to the silk is the same as for printing one 
stencil. The only difference is in planning the 
cutting of the stock and in the placing of 
the stock against the guides; for example, in 
printing three stencils at one time, it is best 
to print the three stencils on one sheet of 
paper and then cut the paper into the three 
required sheets. This method is better than 
to place three single sheets against guides on 
the base for every impression made. 


A HOMEMADE POTTERY KILN 
ELMER A. MORROW 
Chicago Teachers College 
Chicago, Ill. 


Because it is difficult and often impossible 
to find anyone who will fire pottery made in 
the home or in the school, it is advantageous 
for the potter to have an inexpensive, easily 
operated kiln in which to test and complete 
his work. Most commercial potters do not 
care to take orders for firing. Furthermore, 
should a kiln be found available off the 
premises, it is costly and difficult to transport 








264 





JUNE, 1947 — INDUSTRIAL ARTS AND VOCATIONAL EDUCATION 





green or unfired pieces any distance without 
damage. 

The advantages in doing one’s own firing 
are apparent to the teacher. The kiln is a 
necessity since the knowledge of the im- 
portance of the kiln grows with its use. Only 
those successful pieces which come out of 
the kiln having a practical use and artistic 
quality are worthy of the cost and effort em- 
ployed to produce them. 

The following described kiln can be made 
and used by the home studio potter or any- 
one who has the ordinary skill required of the 
beginner in pottery making and modeling. 
Home mechanics teachers and advanced pot- 
tery students wili find it invaluable. The shop 
teacher, directing the efforts of his pupils 
in the assembly and operation of the kiln, 
will appreciate the fact that its maintenance 
is no great chore. 

Using the following general plan, various 
sizes can be provided for tests, for small 
and medium size pieces, for Parian and other 
ornament, and for lamp bases, flower contain- 
ers, tiles, and other articles of similar size. 
This kiln has the minimum of structural de- 
tail, is reasonably easy to maintain, and can 
be made at low cost. It will biscuit fire and 
glaze fire student and professional work with 
equal ease at cone 04. It operates on the 110- 
volt or 120-volt circuit only..What it may 
lack in capacity may be made up by building 
the number needed to handle the volume of 
work produced. It requires little attention 
and will not burn out because of power over- 
load. The operation of more than one kiln 
at a time will allow biscuit firing and glaze 
firing to proceed without waiting. The two 
firings should not be carried on in any kiln 
at the same time: Biscuit-fired work should 
not long remain unglazed since handling and 
accumulated dust will cause the glaze to 
crawl. ‘ 

The materials required are Armstrong in- 
sulating bricks, a few homemade clamps of the 
bolt and screw variety, nichrome wire, brass 
screw connections, appliance cord, and pull 
plugs. The bricks can be puchased from the 
Risher Fire Brick Company, 2445 South 
Ashland Avenue, Chicago, Ill., or from your 
own material dealer. Few tools are needed. 
The bricks come packed in cartons of 25, 
cost about 16 cents a brick, and are made 
in three grades: number 20, which will stand 
a temperature of 2000 deg. F.; number 23, 
which will stand 2300 deg. F.; and number 
25, which will stand 2500 deg. 'F. The softer 
the brick, the higher the temperature it can 
stand. Although these are not structural 
bricks, they require no reinforcement to stand 
ordinary stress, when clamped into small 
units or subassemblies. This is true of all 
kiln sizes up to and including 8% by 9 by 9 in. 
In the following described kiln, number 23 


‘ bricks are used. They are put together in 


suitable stock sizes, with little or no 
However, they are easily cut, sawed, 
or ground to any desired pattern. 

Thin’ tebitines 068 Gre clay. will seal the 
joints, and painting the outside surfaces with 


thinned sodium silicate will prevent the out- 


side from grinding away. Silicate must never 
be put inside the muffle, however. 

The subassemblies for the kiln are the top 
and bottom, which are identical in size; the 
stand; and the muffle. The latter must 
have a small safety panel of transit on the 
back outside wall. This panel is attached 
to a cross member or-two, fastened so as to 
hold the panel an inch or sd beyond the 
muffle wall. 

Since this, as all pottery kilns, is a reducing 
kiln, the heating elements will need to be 
renewed, but not oftener than from one to 
four months, depending on how they are used. 
The bricks are laid flat in the top and bottom 
assemblies, on edge or on ends in the muffle, 
and on edge in the stand. 

Grooves to hold the heating coils are cut in 
the inside wall surfaces of the muffle with 
a homemade rougher bit used in the drill press 
at medium speed. They are cut into the brick 
and must slant downward to keep the heat- 
unit coil from falling out of the grooves. The 


coils should never touch the pottery in the - 


muffle. The grooves for the coil are even and 
parallel on each inside wall of the muffle 
except on the back, or panel side. Here they 
slant downward from the first position to the 
one just below. This makes it possible to run 
each of the heat coils more than once around 
the muffle. The grooves are spaced farther 
apart between the units to allow for a half- 
inch peephole on the outside of the front wall 
and a wide-angle slot on the inside of the 
front wall. This peephole in the front of the 
kiln is covered with a small sheet-iron plate 
swinging on a hooked iron pin. The brick is 
soft enough to permit the scratching of the 
grooves with a screw-driver point and straight- 
edge. The back wall of the muffle carries the 
lead-in wires to the safety panel through 
small holes drilled in the brick. Supply wires 
are attached to brass machine screws which 
are put through the transit panel so they may 
be attached from the outside and the lead-in 
wires attached from the inside next to the 
muffle wall. Copper washers should be used 
on the screws and connections, and appliance 
cord for the supply wire, with good strong 
pull plugs into the electrical outlet. Two 
separate coils of resistance wire are laid into 
the grooves, giving the total wattage required 
for the kiln: 

The lead-ins“are additional lengths of re- 
sistance wire beyond that needed to give 
the resistance required at the ends of the 
coils. To each of these is added a folded, not 
kinked, piece twice the length of each lead- 
in. These three wires, all the same length, 
are twisted into a stiff strand. This strand 
will not heat up since it has less resistance than 
the coil. There are no joints between the 
lead-ins and the coils and one continuous wire 
runs through both of them at the ends of each 
coil. 

The heat coils, but not the twisted lead-ins, 
are made on a spring mandrel of about one 
half inch, .or of such size as will fit the 
grooves in the muffle without forcing. A 
string is then laid into the grooves in the 
assembled muffle beginning with the first lead- 


< 


in hole, then around the muffle to the next 
lead-in hole. The coil is then stretched out 
evenly, on a table top or on the floor, to match 
this string pattern. Avoid kinking the wires 
and avoid burring them with the pliers or in 
the jaws of the vice because at these points 
the current will arc and burn the wire in two. 

In all kiln sizes use high temperature ni- 
chrome wire of chromel-V grade or better. For 
the resistance in small kilns, i.e., 7 by 7 by 
5 in., use two nichrome wires each 23 feet 
long of 22 gauge. Add to these the lengths 
for lead-ins on both ends:of both wires. Each 
of these will draw 500 watts. For the larger 
kiln, ie., 83% by 9 by 9 in., use two wires 
each 29 ft. 3 in. long, of 18 gauge and add 
the lead-ins to each of the four ends. Each 
of these coils will draw 1000 watts. 

Connect each of the coils to the same 
double outlet, 110-120 volt circuit. Protect 
the circuit with 20 ampere fuses. No rheostats 
or switches are required. Do not use any of 
the other outlets on the kiln circuit during the 
firing period. 

To start the kiln, simply plug the coils in. 
After the atmospheric moisture is dried out 
of the work, put the top on the kiln and run 
from six to eight hours, depending on the load 
in the kiln. A longer time will do no injury 
since the units will not overheat. 

Do not use any of these kilns on any 220- 
volt circuit. Do not load the kiln circuit 
beyond 2000 watts. 

For unloading and loading the kiln, lift off 
the top, but keep the kiln covered at all other 
times to protect the coils. Bend the wire 
coils carefully at the corners of the muffle so 
that there is no spring in them. Cover the 
bottom of the kiln with a quarter inch of fine 
grog. 

The muffle must always be tight fitting in 
all its: parts to prevent air from entering. 
The top and bottom assemblies. must fit, and 
the screw clamps should be tight enough 
to hold the assemblies securely at all times, 
thus preventing drafts of air and loss of 
heat. ; 

Since heat energy pushes upward, an extra 
layer of brick or of unfired pottery on the 
top will conserve this energy. The joints can 


-be sealed with fire clay, which should be 


dried before firing. Biscuit fire for the same 
time and to full temperature as for glaze 
firing. In each case hold the high temperature 
for at least two hours to mature the glaze, 
otherwise it will craze. Glaze materials must 


. If the firing is 
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The wet clay must be plastic and in good 
condition or fettle; most plastic clay holds 
from 25 to 40 per cent of water by weight. 
The clay mass is always porous; when wet, 
when dry, when fired, yes, even when glazed. 
It will absorb moisture and carbonaceous 
materials, as can be. proved by placing an 
old much-used dinner plate in the oven. The 
heat will cause the grease to boil out to 
the surface, and it can be burned out com- 
pletely in the kiln. The clay mass is relatively 
dense when fired, and will ring when struck 
a light blow. These are the three basic physical 
characteristics of pottery, stoneware, and 
porcelain and of other clay products such as 
brick and tile. A fourth characteristic lies 
in the fact that in making pottery, beginning 
with the moist clay and following the process 
through to the glazed, finished ware, the clay 
mass will shrink. about 10 per cent. This 
shrinkage and the control of it causes the 
beginner much worry and disappointment. 

The lowest temperature at which clay can 
be fired and have sufficient density to be 
practical is at about 1000 deg. C. This is 
equal to 1832 deg. F. which is approximately 
the firing temperature at cone 04. This tem- 
perature is indicated in the kiln by a bright 
cherry-red color. In using this kiln no cones 
are needed. : 

The potter avoids making his’-ware exces- 
sively heavy. Nevertheless he will not at- 
tempt to make lightweight, thin dishware 
in his pottery kiln. A substantial earthlike 
weight, together with textures, colors, and 
forms in proportion in an equal mass or thick- 
ness throughout are the aims. of the best 
potters. 
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The first or biscuit firing requires that a 
clay article be dry and protected against 
cracking and warping in the kiln. All modeled 
pieces must be cut out from the bottom to 
even thickness throughout. If the moist clay 
mass is built up of pieces of varying moisture 
content, the work will warp and crack in dry- 
ing and firing. Wet clay pieces should, there- 
fore, be dried slowly. 

If glaze is put on unevenly and too heavily 
in spots the work will crack. This is not *the 
fault of the kiln. The coefficient of expansion 
must be kept: constant. 

No clay should be bought unless the dealer 
guarantees it to be firing clay. No glaze 
should be used unless it is formulated to go 
on the clay body with which it is to be used. 
Monmouth clay is the standard clay found 
in the northern midwest region, and may 
be purchased from the Western Stoneware 
Company, 124 West 46th Place, Chicago, Ili., 
or their distributors. Before using, clays and 
glazes should be tested on small test slabs 
of clay made for this purpose. A small kiln, 
such as the 7 by 7 by 5 in., using 1000 watts 
is here recommended. 

The accompanying drawing shows the kiln 
in size 8% by 9 by 9 in., using two 1000- 
watt coils. The clamps, grooves, peephole, and 
safety panel, together with the four sub- 
assemblies and the complete kiln, are shown 
in detail. 


+ 





Last year fire destroyed farm property 
valued at $90,000,000, which is one fifth 
of the national fire loss. 

Beware the flames that flare from flaws 
in flues! 





: ORVILLE E. SINK RETIRES 
Orville E. Sink, head of the of 
industrial arts, Ball State Teachers College, 
Muncie, Ind., will retire at the end of the 
second summer term, after 37 years of service. 
Prof. Sink was the first professor to come to 





Orville E. Sink 


Ball State in the summer of 1918, when the 
Ball brothers purchased the college property and 
gave it to the state. In addition to his work 
as head of the department of industrial arts, he 
has had various duties since the founding of the 
college. When he first came to Ball State he 
was in charge of coaching and physical educa- 
tion and was chairman of the athletic committee. 

For three years he was superintendent of 

(Continued on page 12A) 





























































































































































































































































































































FTING CODE Gass FOR GRADES 
A- Outstanding 257, Quolit 
PROGRESS REPORT —|\\\ B-Above Average 25% Quantity reoured 
for C-Alverage 20% Knowledge Meplied 
/iwoarnenra. OPERATIONS S \ O-Below Fiverage 20% “ffort +i tude 
PROJECTS ‘ \ U Unsatisfactory Pa tenderer yar Gre of Too!s 
FERsqwe. OP6aNzATION 8 \ 
Schoo/. a \ 
firea N 
Year. R \ 
Semester: 3 \ | 
Class 5 \ \ PROUECTS 4: Aarines- 6 wr 
& Key ; <= oi a 
\ Alen Foti Pryect Number : wl Sisi gee s 
& | ai nttabes Werk Rating T 3 SERED 
PROJECTS Bs We bb OSS 7 NM eee eb | Alco Member of Projec/ Selected inTop of Squat N z=} 4 3) 4 | 
! 
2 = 
=a ee es nl 
: i Pies al = a 
ri | a 
3 
L3/t 
Bz 















































Progress chart submitted by Frank A. Dutcher, East Junior High School, Waterloo, lowa 


‘. ce 
‘ Se 


























INDUSTRIAL ARTS AND VOCATIONAL EDUCATION — JUNE, 1947 




























These bulletins may prove 


useful in helping you specify 
Delta metalworking machines: 








Bulletin A-14-3 pi and de- 
scribes Delta Su Bont 
Drill Presses, small-hole 





work from .025” dia. to 1/4". 
Bulletin A-17 pictures and de- 
scribes Delta 17-inch Drill 
Presses. 
Bulletin A-20 pictures and de- 
scribes Delta Cut-Off Machines. 
Bulletin A-23 pictures and de- 
scribes Delta bg “ea ll 
Surface Grinder, ie 
Grinder, Tool and Cutter 
rinder. 
onto A-28 pictures and de- 
a gor Metal-Cutting 


















Bulletin A-31 pictures and de- 
scribes Delta Abrasive Finish- 






Mail coupon for your 
free copies. 


~ *Trade Mark Reg. U.S, Pat Off. 
















ing Machines (belt and disk- 
types). 
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Back again — NOW — or in 
time for the new school year! 


These famous Delta metalworking 
Machine Tools meet school-shop re- 
quirements: economy of purchase and 
operation .. . ideal size and weight... 
high standards of safety. 


Delta provides cost savings on ma- 
chine tools, by applying modern pro- 
duction methods to a large volume of 
standard models. There is no compro- 
mise with quality; you pay less for the 
equivalent in performance of many 


' heavier, more expensive tools. 


By specifying Delta, you can submit 
a requisition for more tools, within 
budget limitations. With these greater 
facilities, your teaching becomes easier 
and more productive of creditable re- 
sults, Students benefit from the broad 
scope of training that industry wants 
— on the machines that practically 
every branch of American industry uses. 


Abrasive Disk Hi 
Finishing Machine | 
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Delta 
Super-Hi*-Speed 
Drill Press 
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Submit your requisition specifying 
Delta equipment now! See your Delta 
dealer about these metalworking tools 
and other Delta tools. Look for your 
Delta dealer under “Tools” in the 
classified section of your telephone 
directory — or write us for his name. 


Send coupon below for free bulletins. 


DELTA MANUFACTURING DIVISION 
ROCKWELL MANUFACTURING COMPANY 
Sian Seles Office + Pye A erepmel CHICAGO 2, ILLINOIS 


TEAR OUT COUPON AND MAIL TODAY! 
DELTA MANUFACTURING DIVISION 
660F E. Vienna Ave., Milwaukee 1, Wis. 


2 Send me free copies of the following 
Delta bulletins: 
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buildings and grounds. In connection with his 
work as superintendent, he had charge of the 
Normal City Waterworks. During World War I, 
he drilled the S.A.T.C. at the college and taught 
military law. 

Prof. Sink and Dr. William E. Warner of Ohio 
State University were cofounders in 1929 of the 
Epsilon Pi Tau national honorary fraternity in 
industrial arts education, and Mr. Sink has been 
president of the national board of that fraternity 
since the founding. At present there are 22 
chapters in all parts of the United States, and 
six more chapters will be established this summer. 

Mr. Sink is a member of the National Educa- 
tion Association, National Vocational Education 
Association, and Indiana Vocational Education 
Association. 

He was born on a farm in Owen County and 
was graduated from Gosport High School in 
1906. Receiving his B.S. degree from the Indiana 
State Normal School, he later received the A.M. 
degree from Ohio State University. In 1910 Mr. 
Sink worked at the University of Illinois. 

He has taught in the Owen County schools 
and in Anderson High School, where he was 
coach from’1910 to 1913. From 1913 to 1918, 
he taught industrial arts and later was head of 
the department of physical education and coach 
at Indiana State Normal School at Terre Haute. 
He taught two summer terms at Ohio State 
University. 


PROFESSOR SIEPERT DIES 


Albert F. Siepert, vice-president of Bradley 
University, Peoria, Ill., died Wednesday, April 
30, at his home in Peoria. 

He was born at Chippewa - Falls, Wis., on 
September 12, 1883. He was graduated from the 
Manual Arts Teachers Course at Bradley Poly- 
tech, in 1908, and from The Stout Institute, 
Menomonie, Wis., in 1910. He received his B.S. 
degree from Teachers College, Columbia Uni- 
versity in 1913, and has done graduate work at 
Teachers College, Columbia University, and at 
the University of Chicago during the summer 
sessions in 1926 and 1927. He received his master’s 
degree from this latter University. 

Mr. Siepert taught in the public schools of 
Iowa City, Iowa, from 1904 to 1907; at North- 
west Missouri State Normal School, 1908-9; in 
the public schools, Montclair, N. J., 1909-13; 
was professor of education, dean of the industrial 
education division, and director of the summer 
session at Bradley University from 1913 to the 
present time. He was made vice-president of 
Bradley University quite recently. 

He was a member of the American Vocational 
Association, the National Educational Association, 
the Western Arts Association, Illinois Industrial 
Education Association, The Manual Arts Con- 
ference, Phi Delta Kappa, and Pi Gamma Mu. 

He was always active in things pertaining to 
industrial arts and vocational education, was 
the author of several books in this field, and 
contributed numerous articles to the professional 
magazines of this particular type of education. 

Mr. Siepert is survived by his widow, his father, 
one son, and two daughters. 


DR. SCHMIDT SUCCEEDS PROFESSOR SINK 

Fred J. Schmidt, Jr., has been appointed pro- 
fessor and head of the industrial-arts department 
at Ball State Teachers College, Muncie, Ind., to 
succeed Professor Orville E. Sink, whose resigna- 
tion was accepted recently. 

Dr. Schmidt, who will assume the duties of 
Professor Sink, came to Ball State Teachers Col- 
lege in 1935 and received his doctor’s degree in 
education from Indiana University in 1941. He 


received his A.B. degree at Iowa State Teachers - 


College in 1923 and his A.M. degree from the 
University of Wisconsin in 1928. He has taught 
in rural schools, has been superintendent of a 
consolidated school in I taught at ail 
State Teachers College and af Towa State College. 
Dr. Schmidt is a veteran of World War I. 

He is a member of a large number of state and 


national organizations and has been very active 
in the National Planning Committee on Industrial 
Arts and of the American Vocational Association. 
He is a member of the Mississippi Valley Con- 
ference of Teacher Trainers, and is on the execu- 
tive committee of the Indiana Industrial Educa- 
tion Associatic‘a. 

He served as supervisor of industrial arts in 
Indiana for two years and also served as president 
of both the Iowa and Indiana Industrial Educa- 
tion Associations. He has been author and co- 
author of a number of works in industrial arts. 


VETERAN RETIRES 
L. F. Knowles, veteran print shop teacher at 
the John A. Johnson High School, St. Paul, 
Minn., retired at the close of the school year 
1945-46. He is one of the first, if not the very 
first teacher of printing in Minnesota. He or- 
his first class in this subject at Mantor- 


‘ville in 1913. 


Mr. Knowles was educated in the public schools 
of Buffalo County, Wis.; is a graduate of The 
Stout Institute, and has done advanced work 
at Bradley Polytechnic School, the University 
of Minnesota, and Macalester College. He is a 
charter member of the St. Paul Club of Printing 
House Craftsmen, and a member of the National 
Graphic Arts Education Association, National 
Association for Printing Education, and The 
Stout Institute Printing Teachers Association. 


7" 
> 





4 Aurmien J. Betancer has been associate 
professor of industrial arts in charge of industrial 
arts and engineering drawing at Kent State 
University, Kent, Ohio, during the past year. 
He received his B.Se. degree in education from 
The Stout Institute and his M.A. degree from 
the University of Minnesota. He has had ex- 
tensive experience in secondary schools in in- 
dustrial arts and guidance work, and eight years’ 
experience in engineering with the Pioneer En- 
gineering Co., Minneapolis, Minn. 

4 Detmar Ww. Otson, associate professor of 
industrial arts at. Kent State University, Kent, 
Ohio, has been giving the major portion of his 
time during the past year to ceramics, industrial 
arts design, crafts, and — work. 

Mr. Olson on Bae his B.S. degree from Iowa 
State College and his M.A. degree from Ohio 


‘ State University. He also has to his credit 


considerable work beyond his M.A. degree to- 
ward his doctorate. He has had extensive ex- 
perience as an industrial-arts teacher, county 
supervisor, and most recently teacher trainer 
= Southern Illinois Teachers College, Carbondale, 

4 JoserpH F. Morsrro, associate professor of 
industrial arts at Kent State University, Kent, 
Ohio, is in charge of architectural drawing and 
design. He has a degree in architecture from 
Carnegie Tech., and his M.A., from the University 
of Pittsburg. Mr. Morbito also has had extensive 
experience as a teacher of industrial arts in public 
schools at East Liverpool and Youngstown, Ohio, 
in addition to several years of successful ex- 
perience as an architect. 

4 C. P. Scorr, vocational education teacher 
from the University of oe Pittsburgh, 
Pa., will be a member of the 
dustrial education of Northwestern State College, 
Natchitoches, La., for the summer term, 1947. 

4 Water J. Rosmson, head of the department 
of industrial education, Northwestern State Col- 
lege, Natchitoches, La., aioe oe Soeoee at 
the University of Missouri, working on 
doctorate. 

¢ Verne L. Picxens, director of practical arts 
will be guest professor at 
the University of Minnesota, Minneapolis, Minn., 
during the summer of 1947. 

¢ Anprew W. Parton, assistant professor of in- 
dustrial arts at Kent State University, Kent, Ohio, 

He received a E 


degree 
from Kent State 0 ees 
Mr. Paton has 


ce og arg of in- i 


school, administrator 


and a teacher of industrial arts. He began his 
work in aviation early in the civilian pilot 
training program. He also has had three years 
of experience with Goodyear Aircraft. 

4 Franx A. Marscutx is an assistant professor 
of industrial arts at Kent State University, Kent, 
Ohio. He has his B.S. degree in education from 
Illinois State Normal University and his MS. 
degree in education from the University of 
Illinois, Urbana, Ill. He has.served an apprentice- 
ship of 4000 hours plus four years of journeyman 
in experimental tool 


industrial arts at Kent State University, Kent, 
Ohio, during the past year. He has his B.S. degree 
in mechanical engineering from the University of 
Michigan. He has had extensive experience in 
production engineering and design, and came to 
Kent State University from br Case School of 
Applied Sciences, Cleveland, Ohio 

@ Srantey J. PAWELEK, supervisor of industrial 
education, Baltimore, Md., addressed the West 
Virginia Vocational Association on the subject of 
“Shall We Remodel Vocational Education” at 
their meeting on March 29. He also delivered an 
address on “Taking Inventory of Our Stock,” at 
ss Oswego Spring Industrial Arts Conference on 

ay 1. 

He will teach at Penn State College during the 
summer session, His work will be in the field 
of industrial-arts supervision. 

4 Cartyzte H. Smirs has been appointed to the 
faculty of the University of Kansas to take up his 
duties there in September. His work assignment 
is to lay out a shop, besides teaching art metal 
and jewelry in the department of design. 





AMERICAN INDUSTRIAL ARTS ASSOCIATION 
CONVENTION 


The convention of the American Industrial Arts 
Association was held at Columbus, Ohio, April 
24 to 26, 1947. The task which the association 
set for itself was to discuss the general topic of 
what necessary steps are to. be taken to re- 
construct industrial arts in America. 

The first session was a luncheon meeting at the 
Dorst Hall in the Columbus Y.M.C.A. building. 
The general subject for this session was “Trends 
at Baccalaureate and Master’s Levels.” 

Otto A. Hankammer, chairman, department of 
industrial arts and vocational education, Pitts- 
burg, Kans., pictured the broader education which 
the industrial-arts teacher must acquire to oe 
for the task of being a master teacher. He em- 
phasized that better selection of students aiming 
to be industrial-arts teachers must be made. 

DeWitt Hunt, chairman, department of indus- 
trial arts and engineering shopwork, A. and M. 
College, Stillwater, Okla., called attention to the 
high that many industrial-arts teachers now hold 


astic standings, and that they should have access 
to shops and laboratories which would help them 
to advance work of a practical nature. Also that 
strong history courses on industrial education be 
part of these advanced courses. 

John A. Whitesel, Miami University, Oxford, 
ps discussed “Accomplishments in Research 

and the Doctorate — An Epsilon Pi Tau Brochure 
for the Period 1941-1947.” 

Robert E. Smith, Ohio State University, Colum- 
bus, Ohio, summarized this session. It was his 
contention that a teacher, oo eee ee 
elor’s should get practical teaching expe’ 
ence ore acquiring a higher degree. He felt 

that industrial arts must emphasize avocational 
(Continued on page 14A) 
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IS IT PRACTICAL? 





IS IT PRICED TO SCHOOL STANDARDS? 


AVOID EXTRA HANDLING 


SEND ENTIRE LIST 
TO B-G 











During the last five years many items have 
been hard to get, but that difficulty is rapidly 
disappearing. We urge you to go through 
the Brodhead-Garrett catalog and note items 
formerly unobtainable that will be scheduled 
in your projects for the coming year. 

Tell us about them and your prospective 
projects. It will help us to help you —no 
obligation. 














SUPPLYING TRAINING NEEDS 


School Shop equipment must meet spe- 
cific requirements before it is placed in 
Brodhead-Garrett catalog. 


No yardstick is quite as reassuring as the 
knowledge that comes from first hand ob- 
servation in the classroom. 


The final test is determined by the all 
around usefulness in the hands of. students 
day after day. 


Thus Brodhead-Garrett eliminates much 
conjecture and experiment in purchase of 
school equipment. 


Rely on this knowledge — it can avoid 
costly mistakes and save the school budget 
many dollars. 





BRODHEAD-GARRETT CO. 


4560 East 7Ist St. Cleveland 5, Ohio 


TO SCHOOLS IN ALL 48 STATES 
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CAL SHAPING 


ON TO YOUR 
THIS FALL 


Photo of Atlas Shaper 
courtesy 
Springfield (Mass.) 
Public Trade School 


DRILL 
PRESSES 






%& Time spent with a shaper is a valuable asset for any 
student today, particularly those who aspire to critical 
tool and die fabrication, or product engineering. 


The Atlas shaper is the ideal machine for such instruc- 
tion. Its compact design — with all the versatility of large, 
expensive machines — enables students to grasp the operat- 
ing fundamentals in a remarkably short time. 


The Atlas shaper has a 7” stroke. It provides 4 speeds 
from 45 to 186 strokes per minute, 5 automatic cross 
feeds from 3% to 116 ft. per minute— ample range for 
instruction on shaping all types of metals and alloys. 

hori 








It kK dil 
dovetailing, internal cuts and keyseating. 
Timken bearing equipped. Ruggedly built, 
with crank type ram drive powered 
by V-belts. Operates from % HP 1725 
RPM motor. Shapers ordered now can be 
installed and ready for use this Fall. 
Send for illustrated catalog today. 


tal, vertical, angular, 





ATLAS PRESS COMPANY 


671 N. PITCHER ST. 


KALAMAZOO 13, MICH. 
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work, consumer values, vocational guidance, and 
safety. 

Clifford K. Lush, Board of Education, Min- 
neapolis, Minn., was the~chairman of the second 
session at which ‘ ‘State Supervision, Its Nature 
and Functions” was discussed. Lawrence C. Se- 
crest, State Teachers College, DeKalb, Ill.; .Wil- 
liam D. Stoner, Miami University, Oxford, Ohio; 
H. O. Thomas, State Department of Education, 
Baton Rouge, La.; and Philip S. Waldeck, State 
Department of Education, Columbus, Ohio, dis- 
cussed this ‘important subject, and G. R. Suther- 
land, Department of education, Halifax, Nova 
Scotia, summarized the deliberations. 

The third session was a “Planning Conference 
of Association Leaders,” at which policies, plans, 





programs, and publications of the American In- 
dustrial Arts Association were discussed. 

The fourth session on Friday morning was de- 
voted to “The New Industrial-Arts Curriculum.” 
Dwight K. Curtis, State Teachers College, Cedar 
Falls, Iowa, was chairman. After a preliminary 
statement by William E. Warner, Columbus, Ohio, 
on “A Curriculum That Will Reflect Technology,” 
the subjects of the possibilities of the divisions 
on power, transportation, communication, con- 
struction, and manufacturing, as well as on per- 
sonnel organization,. were presented by Major 
John P. Lisack, A.C., Air University, Maxwell 
Field, Ala.; Paul L. Kleintjes, Oswego, N. Y.; 
Carlton J. Gerbracht, South Hampton, L. L, N. 
Y.; Harold G. Gilbert, Springville, N. Y.; Ken- 
neth Phillips, Columbus, Ohio; and Joseph E. 
Gary, Youngstown, Ohio. 


a 


At the fifth session, which was a round-table 
discussion presided over by Walter R. Williams, 
Jr., pers at of education, University of Florida, 

Gainesville, Fla., Leroy A. Blaser, board of edu- 
cation, Ogden, Utah; getem Arthur Bricker, board of 
education, Cincinnati, Ohio ; Dwight K. Curtis; 
Dr. R. Lee Hornbake, University of Maryland, 
College Park, Md.; Dr. Louis V. Newkirk, board 
of education, Chicago, iil. ; aor A, Radtke, board 
of education, Milwaukee, Wis.; Dr. Harold Sil- 
vius, Wayne University, Detroit, Mich.; G. R. 
Sutherland; and J. Ely Van. Hart, board. of edu- 
cation, Elizabeth, N. J. presented their views on 
the implementation of the new industrial-arts 
curriculum, which had been presented. at the 
previous session. 

“Qne-Man and/or Rural High School Pro- 


grams,” was the subject chosen for the sixth ses- , 


sion which was under the chairmanship of Paul 
E. Harrison, immediate past president of the 
association, > aie 

The extent of one-man programs, the installa- 
tion and organization, as well as the organization 
and administrative problems of the county pro- 
gram were presented by George C. Beery, Frank- 
lin County superintendent of schools, Columbus, 
Ohio; Fred C. Finsterbach, New York State Col- 
lege for Teachers at Buffalo, Buffalo, N. Y.; 
Lewis B. Miller, a school, Napoleon, Ohio; 
Dewey F. Barich, chairman , department of indus- 
trial-arts education, State University, Kent, Ohio; 
and Harold K. Anderson, president, New England 
Industrial Arts Association, Cranston, R. I. 

The Epsilon Pi Tau initiation was held at 5 
o’clock, Friday afternoon. This was followed by 
the Epsilon Pi Tau fellowship banquet at which 
Orville E. Sink presided. 

The main speaker on this occasion was H. Jack 
Post, managing director, National Association of 
Foremen, Dayton, Ohio, who spoke on “Indus- 
try’s Challenge to American Education.” 

He pointed out that our present industrial sys- 
tem has given untold advantages to the worker 
who really wants to work. He also remarked that 
our top management has come out of the rank 
and file of our workers. Then he developed what 
it takes to be a good foreman, or supervisor, or 
manager. 

William D. Boutwell, co-ordinator, scholastic 
awards and director of the fair, scholastic maga- 
zines, New York City, spoke on “The National 
Industrial Arts Fair in Chicago.” 

Harold G. Palmer, State Teachers College, 
Cedar. Falls, Iowa, presided at the Saturday 
morning session at which Louis V. Newkirk, R. 
L. Hornbake, O. A. Hankammer, Claude E. Ni- 
hart, DeWitt Hunt, and John J. Hatch presented 
“Statement of Position of the American Industrial 
Arts Association.” 

Clayton D. Hutchins, representative of the 
National Education Association, Washington, D. 
C., summarized this session. 

At the business meeting the election of officers 
for the coming year was held. They are: presi- 
dent, John A. Whitesel; vice-president, Walter R. 
Williams, £3 secretary-treasurer, D. Arthur 
Bricker; ‘vice-president i in charge of safety, DeWitt 
Hunt; ‘and vice-president in charge of teacher 
education, Otto A. Hankammer. 

The next annual meeting will be held at Wash- 
ington, D. C., during the first week in May. 

Chester L. Messmore, Scranton, Pa., was in 
charge of the Ship’s party at which the commer- 
cial exhibitors distributed the usual Ship’s prizes. 


ILLINOIS VOCATIONAL ASSOCIATION 
CONVENTION 

The annual convention of the Illinois Vocational 
Association was held on April 10, 11, and 12, 
1947, at Peoria, Ill. 

Considering the fine attendance, and the com- 
mercial and school exhibits, gave the visitor the 
feeling that the I.V.A. convention was back on 
the prewar level. 

At the general session on Friday morning, Ernest 
J. Simon, president of the association, was chair- 


(Continued on next page) 
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(Continued from previous page) 
mene Fie Oe eas. Vee oe 
tendent of public instruction, state of Illinois, 
tnd. ‘Deni, ecetve se fine pic 
tae of le Pace ot'Voniond Biss 
Education,” and “New Opportunities for Voca- 
tional Education.” 


od all oe vor Biemge gr om co ae yg 
commissioner of 


Trade 

School, Chicago, II., and vice-president of LLE.A. 

Trade and Industrial Education, presided at 

general meeting on Friday cata! for the 
Trade apne Industrial Education group. 

The speaker was Thomas Diamond, igs of 
vocational education, University of Michigan, 
Ann Arbor, Mich., who presented the subject, 
“Industrial Education and Its Relation to General 
Education.” 

The industrial arts education section meetings 
were all well attended. The building trades group, 
for instance, held one at which Delbert L. Young, 
trades instructor, Decatur High School ; 


Walter E. Durbahn, chairman of vocational 
education, high school, Highland Park, was the 
chairman of this particular session 

The practical shop demonstrations on Saturday 
morning constituted a new innovation, an excel- 
lent idea, well attended and spoken of very highly. 
Two demonstrations were held in each division 
so a man could attend two complete demonstra- 
tions. Orville Connet, who attended a two weeks’ 
demonstration class in New York last summer, 
gave an excellent demonstration of what really 

in this important field, visual 
education. 


At the business session the following officers 
were elected for the Illinois Industrial Education 


vice-president of industrial arts, Dr. Walter Klem, 
Charleston teacher; vice-president of guidance, 
Lester Schloerb, director of guidance, Chicago. 
The two new directors are Ernest Simon, state 
director, and Wiley P. Klingensmith, Chicago. 
creme on Manual Arts Press, Peoria, was 
arcane ob presided when the Ship program 


was put on. 


INDUSTRIAL EDUCATION SPRING CONFERENCE 
A spring conference on industrial education, the 
first of its kind ever held in the state of Louisi- 
ana, convened on the campus of Northwestern 
State College, Natchitoches, La., April 18 and 


“zaders inthe eld of industrial education who 
appeared on program were: Dr. H. H. 
London, head, ge Ama of industrial educa- 





PRECISION TOOLS 
STARRETT is the big name in the 
field of precision measuring tools. 
Give your students the extra in- 
centive of working with the tools 
that are “standard for accuracy.” 





HACKSAWS AND BAND 
SAWS 
The STARRETT line is truly com- 


plete — including hacksaws in all 
sizes and types for cutting metal 
by hand or power and band saws 
for cutting metal, wood, plastics, 





STEEL TAPES AND RULES 


STARRETT Steel Tapes are made 
for every purpose in lengths and 
graduated to suit every require- 
ment. STARRETT Steel Rules are 
easy to read, made to suit every 
need and preference. 








THE STARRETT BOOK 
For Student Machinists 
Full of practical, useful informa- 
tion about tools, machines and 
modern working methods, plus 
many handy reference tables. 
Only 75 cents per copy at tool 












fibre, composition, etc. 


For complete information see your Starrett Tool Distributor or write Dept. “CE.” 


THE L. S. STARRETT CO., ATHOL, MASSACHUSETTS, U.S.A. 
Worlds Greatest Toolmakers 


dealers. 
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tion, University of Missouri; Dr. Claude Ewing, 
supervisor of curriculum, Chicago Public Schools; 
E. L. Williams, vice-president of American Voca- 
tional Association, and director of industrial 
education extension, Texas A. & M. College; Dr. 
Andrew Triche, state supervisor, trade and in- 
dustrial education, Baton Rouge; H. O. Thomas, 
nang state supervisor, industrial arts educa- 
; John Pearce, specialist in industrial arts, 
al Orleans Public Schools; Giles Martin, di- 
rector of Delgado Trade School, New Orleans; 
and Miss Violet O’Reilly, principal, L. E. Rabouin 
Vocational High School, New Orleans. 

Dr. Leo T. Allbritten, a member of North- 
western State College Education Department, 
addressed the first general session on “The Place 
of Industrial Education in the School Curric- 
ulum.” He emphasized the necessity of offering 
exploratory courses in industrial arts at the 
junior high school level for the purpose of as- 


sisting students to find themselves Vocationally. 
He would also continue vocational training and 
the development of occupational skills through 
the junior college level. 

E. L. Williams, addressing a general session, 
pointed out how the whole program of industrial 
education contributed as an integral part to our 
American education. Addressing a sectional meet- 
ing, Mr. Williams stressed the importance of 
community planning to meet vocational needs. 
Much discussion centered around purpose and 
function of occupational surveys. 

Dr. H. H. London addressed a general session 
and a sectional meeting on industrial-arts educa- 
tion. At the general session, he discussed the part 
the schools can play through their industrial- 
—— program in helping to industrialize the 
south. 

Asserting that “industry will go where there are 

(Continued on next page) 
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1, Why do Harper Electric Kilns provide 
such uniform temperature distribution? 


Properly located heating elements “and 
radiation baffles plus heavily insulated 
door and walls assure uniform distribution 
of heat throughout the heating chamber. 





Other Harper features which help 
avoid disappointments in ceramic firing 
are puse radiant heat which produces 
true colors and sparkling glazes .. . 
close control of temperature rise guaran- 
tees repetition of previous firing schedules 

. Globar non-metallic heating elements 
assure uncontaminated kiln atmosphere. 


Harper Electric Kilns are widely used in 
industries, schools, studios and homes. 
size to fit 


There is a 
your requirements. Write for 
data. 

[per CORPORATION 


ELECTRIC FURNACE 


1445 Buffalo Avenue 
NIAGARA FALLS NEW YORK 
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natural resources and labor and that the south 
has more of both than any other section,” he 
urged that the schools take the lead in industrial- 
izing the south. This can be done he continued, 
“Through an expanded program in the schools 
to develop technically trained workers for in- 
dustry and a larger supply of teachers for the 
schools.” 

Dr. Claude Ewing. showed how general educa- 
tion can be made more practical through in- 
dustrial education. “In consideration of the best 
possible situation which will present the most 
fertile. opportunity for yoyth to learn to think 
there is perhaps general agreement that the more 
natural the situation the more stimulation toward 
productive activity. Where can you find a better 
place for the fulfillment of these more natural 
situations than in a school shop that has been 
organized with thought given to the presentation 
of such an opportunity to youth.” 

In one of the sectional meetings, Dr. Ewing 
stressed the importance of correctly developing 
instructional materials. He pointed out three 
distinct steps in this procedure: (1) determine 
what is needed for instructional purposes, (2) 
segregate that which can be taught in the schools, 
(3) start instructing the class on some phase of 
the work to be covered. 

It is the plan of the industrial-education people 
of Louisiana to make the spring conference an 
annual affair. The group accepted an invitation 
from Southwestern Louisiana Institute, Lafayette, 
for next year’s meeting. 

The conference was planned by a committee 
consisting of the following: Walter J. Robinson, 
head of department of industrial education, 
Northwestern State College; H. O. Thomas, as- 
sistant state supervisor, industrial arts education; 
and the following trade school directors: T. E. 
Hampton, Natchitoches; J. W. Moore, Shreve- 
port; Jerome Bowling, Baton Rouge; and J. W. 
Mitchell, Crowley. 


INDIANA INDUSTRIAL EDUCATION ASSOCIATION 
CONVENTION 


The fifteenth annual convention of the Indiana 
Industrial Education Association was held at 
Turkey Run State Park on April 18 and 19. 
The directors of vocational education met on 
Thursday preceding the convention at the call 
of H. G. McComb, state director of trade and 
industrial education. The day was given over to 
a discussion of the veterans’ training program and 
questions and answers on the distribution of 
surplus property. John Brickner gave a very in- 
teresting discussion on “Methods of Promotion 
and Teaching in the Distributive Education Pro- 

.” A panel discussion was conducted on 
the problem of the organization of trade clubs. 
This was led by Walter Tucker, co-ordinator at 
Marion. H. F. Brickley, director at Muncie, 
presented some interesting comments on a visual- 
aid program which he had attended at Cleve- 
land. Attention was directed to many of the 
possibilities in this field in addition to the 
audio-visual aids. 

The speaker at the first general session, which 
was the annual banquet, was Dr. F. B. Knight, 
director of the Division of Education and Ap- 
plied Psychology at Purdue. He gave a very 
illuminating address on the causes of accidents, 
giving attention to the more subtle psychological 
factors which are generally overlooked as a 
cause of many accidents. Other speakers in the 
general sessions were H. G. Schonbert of the 
Linde Air Products, Indianapolis, who spoke on 
the subject of “Industry Challenges Youth.” 
Staley Berrman, director at Evansville responded 
with a discussion on “How the Vocational Edu- 
cation Program May Best Serve Industry.” At 
the final session, Dr. John R. Emens, president. 
Ball State Teachers College, Muncie, presented 
“Some Educational Contradictions.” The speaker 
was presented by Fred Schmidt, Jr., who has 
recently been appointed to head the Department 
of Industrial Arts at Ball State Teachers College. 

‘During the final session, the commercial ex- 


=> 


hibitors presented the prizes under the able 
direction of Mr. Kennedy of South Bend Lathe 
Works, assisted by John Claude of The Bruce 
Publishing Company, and others. According to 
the usual pattern, many worth-while prizes were 
given*and much fun developed at the expense 
of many of the recipients. 

The special programs included an array of 
talent and topics intended to present up-to-date 
material in many fields of indusirial develop- 
ment. In one of the section meetings, an address 
and demonstration was given on “Plexiglas in 
the School Shop” by M. L. Brummer of the 
Rohm and Haas Company of Chicago. There 
was paralleling this a presentation of the topics 
of “Micro-wave Reflection” and “Radar and 
Sonar” by H. R. Gruelle of the Bell Telephone 
Company in Indianapolis. H. J. Willis of the 
Jefferson High School, Lafayette, Ind., gave his 
experiences on “Airplane Mechanics for the Small 
Shop,” while H. J. Stewart of Arsenal Technical 
Schools, Indianapolis, presented the subject of 
Fi Screen as a Medium in the Graphic Arts 

op.” 

While the sectional meetings were in progress, 
a ladies program had been arranged, at which 
time, Miss Eleanor Braid of the Smith-Alsop 
Paint and Varnish Company, Terre Haute, gave 
an address on “Colored Dynamics in the Home.” 

Iota Lambda Sigma held its initiation on 
Thursday evening at which time 18 candidates 
from Purdue University and men about the state 
were taken into the organization. A very able 
initiation ceremony was conducted by Harold 
Porter of Purdue University. On Saturday morn- 
ing the organization joined the Epsilon Pi Tau 
at a breakfast meeting at which time Dr. B. L. 
Dodds, Purdue University, gave an interesting 
summary of the “Attitudes of School Administra- 
tors With Regard to the Program of Industrial 
Education in the Secondary Schools.” 

At the annual business meeting, Joseph R. 
Shafer of South Bend was advanced from vice- 
president to president, cc ogy Alfred P. Smith 
of Indianapolis. Wi Baker, director at 
Columbus, ea was siected vice-president for 
the ensuing year. 

This was the first attempt to hold the meet- 
ing at one of Indiana’s well-known state parks. 
The accommodations by the Turkey Run Inn 
were exceptionally good. Approximately 400 per- 
sons were in attendance. Much of the credit for 
the success of the meeting should go to Alfred 
P. Smith, president; G. O. Johnson, in charge 
of exhibits; and C. Huston Isaacs, Terre Haute, 
who was in charge of local arrangements. H. G. 
McComb continues as secretary-treasurer of the 
organization. 


ANNUAL SPRING MEETING OF MISSOURI TEACHERS 
“A Comprehensive Program of Industrial Edu- 
cation for Missouri,” was the theme for the 
annual spring conference for Missouri teachers 
and supervisors of industrial arts and trade and 
industrial education. This conference, which is 
sponsored jointly by the Department of Industrial 
Education of the University of Missouri and 
the Trade and Industrial Section of the Missouri 
State Department of Education, was held on 
the campus of the University of Missouri, at 
Columbia, Friday and Saturday,- April 4 and 5. 
Tracy Dale, newly appointed assistant com- 
missioner for ’ vocational education in Missouri, 
presided at the opening meeting of the conference 
on Friday at ten o’clock. This meeting was de- 
voted to the subject, “Administrative Problems in 
Industrial Education for Veterans.” In discussing 
this subject, T. C. Adams, director of cate 
job training, Branch 9, Veterans Administration, 
St. Louis, presented major problems from the 
standpoint of the Veterans Administration. George 
E. Kohrman, director of industrial education, 
and James M. Wallace, director of veterans’ 
education, both of the Missouri State Depart- 
ment of Education, Jefferson City, discussed the 
problems of programs of in- 
dustrial education for veterans on the state 


level. * 
(Continued on page 1A) 
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Sure he smiles — when he can work with 
an Atkins Blade. For he’s said goodbye to 
all that miserable “amateur's” tenseness. 
He feels relaxed, gains confidence — 
because that “Silver Steel” Hacksaw Blade 
- cuts so fast... does such a smooth clean 
cutting job. He’s proud of his growing 
ability ... wants to learn more...is easier 
to teach. 

And you get credit for his better work. But 
you get a lot more ... when you equip 
your school workshop with Atkins Blades. 
You save money —“Silver Steel” puts 
a bite into teeth that really lasts! Atkins 
Blades have a longer lifespan, even with 
the hardest usage. 


E. C. ATKINS AND COMPANY 
and Factory: x 


402 S. Winols St. indianapolis 9, Indiana 
Branch Offices: uae Chicago . ‘Memphis 
New Orleans ° New York ° San Francisce 














ELECTRIC DRILL No. 121. 
A powerful, light-weight 
tool for wood and metal 
drilling. 1%” capacity. 
Sturdy construction and a 
well powered motor. Can 
be used with Stanley 
Bench Drill Stand No. 533 
for a practical drill press. 
Other drills: capacities 
%,”" to 1”. 


BENCH GRINDER No. 677. 
Ideal for school wood- 
working shops. Special 14 
h.p. motor. “Flud-Lite” 
Eye Shields to protect 
operator. Lights go on and 
off with grinder switch. 
7” x 1” wheels. Has pat- 
ented attachment for 
grinding plane irons up to 
254” wide and any size 
chisel. 


METAL CUTTING SHEARS 
No. 214 Unishear. Cuts up 
to 14 gauge steel 15 to 20 
feet per minute, straight 
lines, curves, angles with 
hair-line accuracy. Light 
weight, easy to handle. 
Improved method of blade 
adjustment. Other Uni- 
shears cut 18 to 8 gauge 
steel. 


ROUTER-SHAPER No. 10A. 
Will rout for inlays, do 
shaping, relief work, dove- 
tails, carving, veining, 
template work, beading 
and fluting. Highly versa- 
tile. Change the bit and 
you change the tool, and 
you can add new bits as 
you need them. 


WITH STANLEY ELECTRIC TOOLS! 













Write for No. 67 general catalog and No. 607 Router-Shaper catalog. 


Stanley Electric Tools, Educational Dept., 
112 Elm St., New Britain, Connecticut. 


Remember To Specify 








Trade Mark 


HARDWARE HAND TOOLS: ELECTRIC TOOLS 


The Greatest Name In Tools 





[ STANLEY ] 
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“OLIVER” SELF-CONTAINED 
JIG SAW 


Accurately balanced 
Smooth running 










A “‘must’’ for 
the thorough training 
of tomorrow’s 
craftsmen 


Students .soon learn to cut intricate jig, scroll and fretwork with ease on 
this “Oliver” Jig Saw. There is 3614” between saw and column, and the 
table is turned one-eighth way ‘round to take stock of any length and 
practically any width. Exclusive saw tension device promotes finer work. 
Table tilts 30° to right and left of saw. Fully safeguarded. 


Write for Complete Information 


OLIVER MACHINERY COMPANY, GRAND RAPIDS 2, MICH. 








YOUR STUDENTS WILL LIKE 
PROJECTS IN PLASTICS 


Plastics are simple to cut, shape, carve and dye. With 
easy-to-learn skill, your students can pro 
sional-appearing projects that will win exclamations of 
admiration from their fri parents. 
HANDBOOK TELLS HOW TO FABRICATE 
PLASTICS 

The new Carmen Bronson PLASTICS HANDBOOK de- 
scribes in detail the professional oe of ges | 
Plexiglas, _ Lucite, Bakel lite, Polystyren Lignolite 
other p It d won gto ate = in the 
plastics field: and gives working plans for many simple 
and a dvanced construction projects. 

CATALOG LISTS ALL seroma 
The Carmen-Bronson CATALOG {gives a 
prices end dete on all the materials you need for 
room use. Plexiglas, Lucite, Bakelite, Lumarith, Ligno- 
lite, Tenite, Polystyrene, etc. in sheets, rods, tubes 
special forms — crystal-clear and ee many rich, glowing 
colors. Also lists numerous dyes, 
accessories, supplies and pot < ares fabricated kits. Extra low 
prices — plus large discounts for quantity purchases! 

GET CATALOG AND HANDBOOK FREE! 

The Carmen-Bronson CATALOG, a a copy of the Carmen-Bronson -PLASTI 
HANDBOOK, will be sent without charge to any shopwork 
purchasing agent. Request your copies of a important books at once! 


CARMEN-BRONSON CORP. 


165 EAST 3rd STREET, DEPT. 6V MOUNT VERNON, N. Y. 
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| STAR AUTOMATIC TACKERS 





| Dept. A. E. i. 











No. 900 Drawing Set List Price, set $22.00 


Immediate Delivery 


PARK 


INSTRUMENT 
COMPAN Y 


MANUFACTURERS OF DRAFTING INSTRUMENTS 


93 W. Palisades Avenue _ Englewood, N. J. 
































Star..! the Best Way to Teck Thins 


Easy to operate — just press down on 
the handle—Hold material in place 
with one hand and tack it with the 
other. Tack within 1/16” of an edge 
and in places where you can’t swing a 
hammer. Use for upholstering jobs, 
tacking shades, wire screens, etc. Al- 
ways ready — no need to look for ham- 
mer and tacks. Uses inexpensive staple 
tacks. 


STAR MODEL $122P STAPLER 


A stapler for fastening related 
papers together, also a light 
tacker. Handy; fits in pocket 
or desk drawer — Squeeze it 
to staple papers. 


Model S18 Tacker 
Price $9.00 
With 5000 Staples 


Swing base down and around 
to make it a light duty tacker. 
Fine for tacking up charts, 
pictures and papers on walls, Holds 105 Standard Staples — 
drawings on drawing boards— Price $3.00 with 5000 Staples. 


Send for catalog of the Star line 
of Tackers and Paper Fasteners. 


* STAR parce FASTENER CO.+ 


NORWALK, CONNECTICUT 
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* by a panel which was 
composed of A. L. Crow, Leonard Steger, and 
H. Byron of schools 


| 


by John L. Bracken, superintendent of schools, 
Clayton, Mo. 

Forest Whitworth, instructor of industrial arts, 
Maplewood-Richmond Heights High ‘School, 
a oe ge Mo., presided at the industrial-arts 

nal meeting on Saturday morning. At this 
meeting Doyle ee State supervisor of in- 

dustrial arts, discussed “Our State Program of 
Industrial Arts as Viewed by the State Super- 
visor.” Demonstrations in the use of plastics in 
the school shop were given by Dr. J. W. Richard- 
son, Rohm and Haas Company, St. Louis. “Shop 
Organization and Management” was the x subject 
for the Day Trade sectional meeting. M. Reed 
Bass, er tesa Ranken Junior School of 


School, St. Louis; M. Karnes, assistant 
professor of University 
of Missouri; and T. J. instructor of 
ie Moberly Junior College, Moberly, 


Materials for 
Use in Machine Shop” was discussed by the fol- 
lowing: Carl Walther, _ a ve 
Warner, machine shop and ’ r, 
St. Louis County Vocational Wellston; 
Wetpont High Stel, Keae Ge 





TRBU-S56 
Precision lathes 






Accuracy, Capacity and Safety 


Because this is an age of precision ma- 
chining of ever closer tolerances, any 
practical course in machine shop should 
stress and demonstrate accuracy. Among 
lathes that can come within the average 
school budget, the Sheldon TRBU-S56 
is outstanding. Here is a moderate priced 
lathe with accuracy features of the largest 
and most costly lathes. “Zero Precision” 
Taper Roller Bearings, one of the finest 
bearings obtainable, permits this lathe 
to work to the very.closest tolerances 
over a full range of speeds. A true in- 


dustrial tool room lathe, TRBU-S56 has 
industrial capacity—11%"$wing, 1" col- 
let capacity and standard industrial fea- 
tures and controls. 

Butof greatest importanceto any school 
is its Safety. To assure utmost safety the 
headstock and drive are entirely enclosed 
and speed changes are controlled with 
external levers. It also comes on modern 
steel bench with 5 individually locking 
drawers for tools, aprons, drawings and 
work. 


SHELDON MACHINE CO. Inc. 


Manufacturers of Sheldon Precision Lathes * Milling Machines * Shapers 


4244 N. KNOX AVENUE + CHICAGO 41, 


ILLINOIS, U.S. A. 





School, St. Joseph, Mo., presided at the co- 
ordinators’ sectional meeting on Saturday morn- 
ing. i of Vocational Guidance for 
the Co-ordinator” was the subject for the panel 
discussion. is panel was composed of the fol- 
soy H. W. Lancaster, co-ordinator, Manual 
High and Vocational School, Kansas City; E. H. 
Rohlfs, co-ordinator, igs ef Glen Smith>- 
director, guidance service, State Department of 
Education, Jefferson City; be Glenn Whitney, 


r, Lexington, 

Ca af te Mah Hie of the condrence was 
the luncheon gre held at 12:15 Saturday, 
April 5, in the banquet room of the Daniel 
ee ee ee of 

the department of industrial education, Uni- 
versity of Missouri, presided at this meeting. 
Miss Bernita student of music at the 
University of Missouri, entertained the group 
with several vocal selections. After the intro- 


duction of guests, Dr. London introduced the 


‘Hon. Hubert Wheeler, newly appointed State 


Commissioner of Education for Missouri, who 
discussed “The Place of Industrial Education in 
a Well-Balanced Program of Education.” 

# The Beta Chapter of Epsilon Pi Tau of Ball 
State Teachers College, Muncie, Ind. held a 
formal initiation and banquet February 8, 1947. 
A short talk was given at the banquet by Presi- 
dent Emens of Ball State. The main er of 
the evening -was Dr. W. E. Warner of Ohio State 
University, who gave an address on “Collegiate 
Honor Idea Here and Abroad.” 

Orville E. Sip head, industrial-arts depart- 
ment, presen $s to Robert Brandon, Way- 
mond Pergucen’ pe Cyril Hall, Homer 
Morris, Clarence M' iam Peden, Ken- 
neth Poucher, Robert Rhoda, Edward Sell, Dale 
Sipe, Robert Thomas, and Robert Wray. 

(Continued on next page) 
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JOHNSON 
FURNACES 


NOW YOU CAN TEACH 


A WIDE RANGE. 


OF HEAT TREATING 
JOHNSON Hi-Speed No. 70 
Hardens ANY Steels 


Heats up FAST to allow more actual 
dassroom time 


Teach modern heat treating technique 
with this widely used industrial unit. 
ie Acting JOHNSON IN Hi-Speed No. 

ives you. the range of temperatures 


ied to heat treat high speed steels, 
Redden high carbon steel ‘tools and dies, 


or for brazing qerite : go tools. This 
compact, powerful, ighly efficient 
furnace is most a to operate. It 
develops 1500° F. in five minutes and 
2250° F. in 30 minutes to save both time 
and gas. Temperatures are easily regu- 
lated. Firebox 5x7%x9 is lined with 
high temperature insulating refracto 
Complete with Carbofrax Hearth, GE 
Motor and Johnson Blower. Priced to fit 
school budgets at only 
$105.50 — F.0.B. Factory 
ORDER NOW 
JOHNSON No. 101 Bench 
Furnace 


Delivers up to 1800° F. without 
a blower 


mE 


A most powerful, efficient and economical 
bench furnace for heating soldering cop- 
pers up to 12 pounds per pair. Used in 
many shops for heat treating, annealing, 
and case hardening carbon steels. Firebox 
3% x44. x54. Complete with work rest 
block and le plate. 


$15.50 — F.0.B. Factory 
Renew the efficiency of your present 
JOHNSON Furnaces. Write for par- 
ticulars and prices on Factory Rebuild- 
ing. 


FREE CATALOG ... SEND COUPON 


JOHNSON GAS APPLIANCE 
585 6 Ave. N. W., 











(Continued from previous page) 
isiting chapters at the banquet were Alpha 
dione of Ohio State University and Gamma 
chapter of Miami University. The officers of the 
Beta chapter are xr Carl, Jr., president; 
Charles Pearson, president ; and Waymond 
Ferguson, secretary and treasurer. 

4 The Mechanical Drawing Association of New 
England held its spring meeting at Northeastern 
University, Boston, Mass., on April 12, 1947. 

r. Alfred D. Simpson, Harvard University, 
School of Education, and director of recent sur- 
veys and advocate of higher salaries for teachers, 
spoke on “The Burning Question — Your Salary.” 

Dr. Nils Y. Wessell, dean of men, Tufts College, 
School of Liberal Arts, presented his topic, 
“What We Have Learned From the Veteran.” 
— William Bettencourt, president. 





4 Tentative plans are being made by the 
Industrial Education Division of the State De- 
partment of Education and the University of 
Missouri for a one-week workshop for vocational 
trade shop instructors and co-ordinators begin- 
ning August 25, 1947. The conference will be held 
on the campus of the University of Missouri, 
Columbia, Mo. Sectional meetings will be held 
for co-ordinators and instructors of machine shop, 
auto mechanics, woodworking, carpentry, and 
welding, etc. Smith-Hughes teacher-training credit 
may be secured for attendance. 

4 The Case School of Applied Science, Cleve- 
land, Ohio, has developed a slide-rule type of 
calculator for quickly determining the yield 
strength of aluminum alloys, brass, copper, car- 
bon, and low-alloy steels. The calculator may be 
obtained from the Aluminum Research Institute, 
111 West Washington, Chicago 2, Ill., at an 
approximate cost of $1. 

¢ The fourth of a series of welding schools for 
farmers and club boys of the Houston, Tex., 
area,.was conducted at the Waller High School 
recently. The series has been planned by the 
extension department of Texas A. & M. College, 
with equipment for the demonstrations furnished 
by the Big Three Welding Equipment Co., Inc., 
of Houston. The classes ran for four days, for 
farmers of Waller and Harris counties. 

Schools have been held at Katy, Tomball, and 
Klein. 

4 A 17-week course in farm machinery repairs 
is being conducted by the agriculture department 
of the King George Training School at Edgehill, 
Va. G. T. Saunders is instructor of vocational 
agriculture at the school. 

4 Home-economics students in the applied art 
class at Cornell University, Ithaca, N. Y., have 
been studying simple bookbinding. 

¢ The War Assets Administration, Washington, 
D. C., recently offered millions of dollars of 
surplus machine tools to schools at cut-rate prices 
for use in vocational training courses. They are 
offered at 5 per cent of “fair value.” 

4 Applications for fifty all-expense General 
Electric Science Fellowships at Case School of 
Applied Science, Cleveland, Ohio, have been sent 
to all-high school and preparatory school teachers 
of physics in nine central and midwestern states. 
The fellowships established by the General Elec- 
tric Company will enable teachers to review re- 
cent developments in physics in a six-week sum- 
mer eee at Case from June 23 to August 
1, 1947. 

Dean Elmer Hutchisson, director of the pro- 
gram, announced that the following members~of 
the scientific staff of the General Electric Com- 
en will assist the Case faculty in the program: 

E. E. Char!ton, Dr. Saul Dushman, and Dr. 
x ‘i. Kingdon, all of the research laboratory of 
the General Electric Company in Schenectady, 
and Dr. C. G: Found, Dr. H. C. Froelich, Dt_ 


Ward Harrison, Dr. Matthew Luckiesh, and H. > 


H. Magdsick, all of the scientific staff of, the 
pn: Electric Company. at Nela Park, 


leveland. . 
Because of the wide interest in the program 


sent~in by April 15. Sigg oe: from the following 
states are eligible: Ohio, Michigan, Western Penn- 
sylvania, West Virginia, 2 Kentucky, Indiana, Illi- 


nois, Wisconsin and 

¢ The General Boek Company’s Electronics 
Department at Syracuse, N. Y., plans to provide 
colleges throughout the country with small low- 
powered FM broadcast transmitters at less than 
a quarter the cost of previous equipment. 

The establishment of such stations on a wide 
scale would encourage adult as well as student 
educational programs and at the same time 
help train thousands of students to meet the 
demand developing for commercial FM station 
personnel, 

The G-E FM station plan calls for use of a 
small transmitter with a power output of two 
and a half watts. This would so reduce the cost 
that many schools could avail themselves of the 
educational FM. broadcasting channéls. 

Approximately 400 schools in the nation have 
radio workshops, yet less than 10 per cent of them 
have stations in operation. At present only six 
colleges are using the 20 FM channels allocated by 
the FCC and only 22 permits to construct edu- 
cational stations have been granted. 

The diminutive FM transmitter proposed would 
provide a five- or six-mile range and could be 


received on standard FM receivers. This range is 
enough to cover. most college campuses, fra- 
ternity, or sorority houses, and surrounding stu- 
dent ‘homes with FM educational programs. The 
transmitter operates on about 250 watts. 





I Find My Vocation 

By Harry Dexter Kitson. Cloth, 278 pp., 534 
by 8% in., illus., $1.80. McGraw-Hill Book Co. 
Inc., New York and London. 

This third edition is a complete revision of 
the above book. It embodies the latest U. S. 
census information, contains two new chapters 
on social security and unemployment compensa- 
tion, and the list of occupations has been re- 
vised to conform to the Dictionary of Occupa- 
tional Titles. 

The 23 chapters into which the book is divided 
provide the reader with an excellent road map 
for his journey of exploration through the world 


of work, 
Workshop Calculations, Tables and Formulae 

By F. J. Camm. Cloth, 144 pp., 5% by 8% 
in., illus, $2. Chemical Publishing Co., Inc., 
Brooklyn, N. Y. 

A handy manual for the student and the 
mechanic. It contains useful information and 
formulas for mensuration, trigonometry, extract- 
ing square and cube. roots, continued fraction, 
arithmetical and geometrical progression, and 
also shows how this information and _ the 
formulas may be applied for solving problems in 
physics and mechanics and for determining sizes 
of springs, gears, keys, and similar technical 
problems. 

The book also contains a number of important 
mathematical and reference tables. 
ba High-School Youth for Employment 

. C. Rakestraw. Cloth, 217 pp., 55 by 

Ps ‘illus. $3.50. American "Technical Society, 
Chicago, Il 

A comprehensive, expository treatise showing 
how those high school students who are not 
preparing to enter college, may be helped to 
prepare for entrance into numerous trades and 
occupations by establishing a co-operative part- 
time diversified occupations program. 

(Coftinued on page 26A) 
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YOUR VACATION AND OURS 


IF YOU ATTEND SUMMER SCHOOL, 
you will find us visiting your college, check- 
ing the needs of training programs, collecting 
material for our research studies, and offer- 
ing to teachers and prospective teachers 
every service available through our organiza- 
tion. 

IF YOU VACATION, and we hope you 
can, we know that you will return refreshed 
and ready for what-we anticipate will be the 
greatest year in the history of vocational 
training. 

IF YOU ARE WORKING THIS SUM- 
MER you may find consolation in the fact 
that we too are working — turning out books 
at our maximum rate in order that you may 
net experience delays in delivery next fall. 
June to September is just like the rest of 
the year to us, with the production, research, 
and service facilities of A.T.S. and TECH 
TRAINING working at full capacity to 
provide the finest materials and the best 
possible service to vocational training — 
the field which has so completely fulfilled 
our expectations of almost fifty years ago 
when we published our first vocational book. 








Steel Square 
New 2nd Edition 
By Townsend 


1. The new enlarged edition of 
this popular book features an 
illustrative problem (pages 95- 
158) which shows exactly and 
in detail how this tool may be 
applied to find the answer to 
each problem encountered in the build- 
ing of a typical modern home. Price, $2.25. 


Other Popular 
Building Trades Books 


; Building Trades Blueprint Reading. 
Vol. I. Price, $2.25; VoL.II. Price, $2.25. 


How to Estimate for the Building 
Trades. Price, $5.50. 
Building Insulation. Price, $4.50. 


How to Plan a House. Price, $5.00. 
Stair Building. Price, $2.50. 


Carpentry Student Study Guide. 
Price, $1.20. 


AMERICAN TECHNICAL SOCIETY 


CARPENTRY 


Fundamentals 
of Carpentry 
By Durbahn 


2. The fundamental principles 
of carpentry presented by a 
skilled craftsman with years of 
experience in training students 
and as The organiza- 
tion is flexible, making it easily 
adaptable to a wide variety of 
training problems. A compre- 

hensive reference on tools, materials, and 

practice. The appendix provides a valuable 

building-trades dictionary. 

Vol. I— Tools, Materials, Practice. 
Prob. Pub. Date, Aug. °47. 
Vol. II — Practical Construction. 

Prob. Pub. Date, Oct. *47 








Please send the books circled below for 30 days 


examination. If any of the books are adopted and 12 
or more copies ordered, I will retain the adopted books 
as desk copies; otherwise I will return them or remit 
less the educational discount. 


2 


Scheel... 

School Address 

Drexel Avenue at 58th St. 
Department HS 288, Chicago 37, Illinois 
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Help today’s 
students get set 
for tomorrow ™” 


You are giving your students valuable 
professior.al training when you start them 
with Weldwood Glue. For this is the glue 
they'll meet in later life. . . the glue 
preferred by woodworkers and skilled 
craftsmen everywhere. 

Weldwood Glue comes in fine powder 
form and mixes quickly with cold water. 
It spreads smoothly and dries fast. And, 
the joints which it forms are tremen- 
dously strong... stronger than the wood 
itself. 

Economy is another reason why school 
shops choose Weldwood Glue. Students 
mix only enough for immediate needs. . 
the balance keeps indefinitely i in the 
tightly closed can. 

Ask for Weldwood Glue at your school 
supply house, or your lumber dealer's. 
Available in cans from 1% oz. to 5 lbs. 
Also in 10, 25 and 100 Ib. drums. 

For free sample and complete infor- 
mation, fill in and mail the coupon shown 


below. 
PLASTIC 


WELDWOO RESIN 


WATERPROOF GLUE 


| GnITED STATES PLYWOOD CORPORATION 
| Industrial Adhesives Division 
| Dept. 309,55 West 44th St., NewYork 18 


! Please send me literature and free sample of 
| Weldwood Glue. 


1 Name : 
NMS" atte 


| School 


“Position 











Hod regular supplier is 


sm sig’ wihiaah aie nih ee ne tat ican le coda ee 





NEW UTILITY GRINDER 


The abrasive belt has now been applied to a 
new utility grinder by Porter-Cable Machine 
Company of Syracuse, N. Y. 

This new machine provides the advantages of 

i on an abrasive belt operating over a 
resilient contact roll or wheel in a popular p riced 
unit. Giese. the cans ts ob Whe ‘ekoaetre BAK tad 
not on the supporting contact wheel, this wheel 





New utility grinder 


or roll remains flat, square at the corner or side, 
and maintains its diameter and balance. The 
oman of the roll eliminates chatter. Even an 
person can grind smoothly on this 

pers roll. 

For grinding and polishing of certain rounded 
or oval parts, such as scissor handles, an addi- 
tional formed. resilient contact roll can be attached 
to the grinder in place of the platen. 

Work may also be done on the free or un- 
supported abrasive belt. The grinder may be 
set up either in the horizontal or in the vertical 
position. 

For brief reference use IAVE—0601. 


“ZERO PRECISION” ADDED TO SHELDON LATHES 


The Sheldon Machine Co. Inc., 4258 N. Knox 
Ave., Chicago 41, HL, manufacturers of precision 
lathes, milling machines, d_ shapers, announce 
an addition to their “S86” 5 series of lathes. 

The new S-56, the TRB S-56, employs for the 
first time in a moderate priced lathe “Zero Preci- 
sion” tapered roller bearings. To. accommodate 





New Sheldon “Zero Precision” lathe 





built-in accuracy. 

It comes mounted on a heavy, well-ribbed 
metal cabinet that houses a 4-speed V-belt under- 
neath drive, with double V belts to spindle. The 


NEW STANLEY ELECTRIC TOOL BUILDING 
Stanley Electric Tools, te og of The Stanley 
Works, recently moved into its new, modern six- 
— building at 480 Myrtle Street, New Britain, 
nn. 





Stanley’s new six-story building 
at New Britain, Conn. 


The new building -provides additional space 
for manufacturing a assembling the portable 
electric tools in the Stanley Electric Tool and 
Stanley-Carter lines. General offices of the com- 
pany are located on the street floor of the new 


building. 


NEW MEMBERS ADMITTED TO ATKINS PIONEERS 


Atkins Pioneer Club held its 4ist annual 
banquet Saturday night, March 15, at the Roof 
Garden of the Severin Hotel, Indianapolis, Ind., 
at which time full recognition of the long service 
to the company was given to the ten new 
members. 

Arch N. Bobbitt, corporation council of E. C. 
Atkins and Co., ‘addressed the 450 members 


present on future of Indianapolis, and 
(Continued on page 24A) 4 
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POWER WORKSHOP 
New portable all-purpose Electr-O-Too! Kit 
DEVELOPS CRAFT SKILLS 


Speed your work on wood, metal, glass, 
plastics, leather with this professional 
all-purpose tool. More exclusive fea- 
tures than any other tool on the mar- 


ket. Long life, powerful 20,000 RPM . 


motor in unbreakable plastic case, oil- 
jess bearings,: air-cooled. Exclusive 
built-in finger grip for perfect control 
in fine detail work. Weighs only 12 4 oz. 
Fully guaranteed. Complete with 20 
made accessories in 
chest. Hobby or professional work is 
easier with this whole shop full of tools 
in one. Do hundreds of jobs by simply 
changing the versatile accessories. 
Buy at your dealer’s today. If he 
cannot supply, write direct to factory 
giving dealer’s name. Free descriptive 
literature on request. 
SPECIAL LOW PRICE OFFER 
Price of power tool alone . . . . - $14.95 
20 accessories and valuable Project Book 8.50 
Total Vawe . . 2... ... - ‘53345 
ALL 21 PIECES FOR ONLY $14.95 


LAMP AND ASH TRay 
PRovect woes 


Complete 
in a Good Quality, Loose-Leaf Binder 


95 PLANS 


Here it is . .. the complete, modern source-book of plans 
for shop projects ... in loose-leaf, handy-to-use binder . . . 
a ready reference of shop woodworking plans! This is a 
special, time-limited offer, so take advantage without de- 
lay. Mail the coupon with check — available only in U.S.A. 


$7 — COMPLETE — POSTPAID 
e 


INCLUDED ARE PLANS FOR THE FOLLOWING 


Hanging Shelves * Table Lamps - 
Trays * Small Tables + Gift Proj- 
ects * Mirrors * Smoking and Mag- 
azine Stands * Tables and Stands - 
Workshop Equipment « Lawn Chair 
* Sewing Stand « Coffee Table - 
Book Shelf « Bird Houses + Gar- 
den Furniture * Smali Colonial 
Furniture * Children’s Toys * Fold- 
ing Tables and Trays * Card Tables 
* Nests of Tables * Bedside Chair 
Child’s Rocker * Etc., Etc. (These 
are the same Stanley Plans offered 
in the 19 individual plan sets.) 


THE TOOL BOX OF THE WORLD 


[ STANLEY |] 


Trade Mark 


HARDWARE - HAND TOOLS: ELECTRIC TOOLS 


_MAIL NOW 


STANLEY TOOLS, Educational Dept. 

New Britain, Conn. 

Please send postpaid the complete sets of Stanley Plans with ! 
Loose-Leaf Binder. $2.00 is enclosed. | 








tSroniysa50 
CASCO 


CASCO PRODUCTS CORPORATION « BRIDGEPORT 2, CONN. 
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Leading Book in the 
School Printing Field 





THE PRACTICE 
OF PRINTING 


By Ralph W. Polk 
Supervisor of Printing, Detroit 


Modernized with new illustrations, new sam- 
pies of layouts and displays, but with all the 
igh qualities of its famous earlier editions. 
Covérs the whole practice of the subject for 
school conditions, with ES. on composi- 
tion and raphic effects. Cloth, $2.25. Fi 
or more, $1.69 each. 
OTHER POLK TEXTS: 

ELEMENTARY PRINTING JOB SHEETS 

Wide selling junior-high jobs based on the 


main text. Loose-leaf punched for ring binders. 
86c a set. Five or more, 65c each. 


ELEMENTARY PLATEN PRESSWORK 
All basic processes and materials. Cloth, 
$2.00. Five or more, $1.50 each. 
LUSH AWD AUBLE TEXTS: 


JUNIOR PRINTING — Lush 


Modern textbook-workbook covering all es 
for junior-high or graphic arts shop. losely 
knit information and problems, workbook activ- 
ities, Fine illustrations. Paper, 76c. Five or 
more, 57c each. 


ARITHMETIC FOR PRINTERS — Auble 


Every problem applied to actual school-shop 
— Printing terms and procedures ex- 
lained along with essential problems. Teacher's 
S150 a = no rge. Cloth, $2.00. Five or more, 


ed Title Now in Stock 
Order “On-Approval” Copies Now 


THE MANUAL ARTS PRESS 


Peoria 3, Illinois 


237 Duroc Bidg. 
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(% rapt — 
PROJECTS 
NEW BELT DESIGNS- 


LEATHERCRAFT 


MATERIALS 
47 Popular Western Novelty Designs. F 
simple directions . ae sheet. Send today! 
No. ew 75¢ 
popula 9 p eA. different ——. aos 


png No. toms, No 88] — Only “$1 $1. i 


Write A ‘Calelog 


paobe ne =e 




















(Continued from page 22A) ” 
the part the Pioneer Club will have in the 
picture. 
The ten new members also received their 20- 
year service pins. 


LASZLO UNIVERSAL HAND PRESS 

The Laszlo Universal Hand Press, an all-round 
printing press manufactured and sold by the Rem- 
brandt Graphic Arts Co. Inc., 165 East 60th St., 
New — 22, N. Y., fully " meets the require- 
ments for making color prints because it keeps 
the blocks (one for each color) and paper in 
perfect register during the printing operation. 





Color printing with the Universal 
hand press 


To cut the registered blocks, cut the first one 
(called the master or key plate) 30 so that it con- 
tains all details of the design. Ink up this key 
plate with black ink and place it in the corner 
of the printing chase. Then rotate the machine 
to print the design on the rubber roller. Next, 
place an identical size blank block in the same 
corner of the machine, and offset the image from 
the roller onto the block. Follow the same pro- 
cedure in making as many duplicate blocks as 
are needed. See Figure 1. 

When doing the printing, leave the paper in 
the press between the roller and the bed, while 
the different colors oe printed on top of each 
other, by changing the blocks successively. The 
absorbent quality of the paper helps to — 

the smudging of the colors. 

For brief reference use [AVE—0603. 


A FILM ON MARQUETTE ELECTRODES 


The “Marquette Story” is the title of a new 
16mm, full color sound movie which presents 
action shots of interesting details in the .con- 
struction of Marquette “Instant Arc” welders. 
The film presents the laboratory steps in the 
formulating and production of Marquette elec- 
trodes and how they are used by Marquette 
welders on the job. 

The “Marquette Story” is of 33-min. duration 


‘and may be used with any 16mm. rege nc 


jector. It will be loaned free to dealers, schoo 

or interested groups upon request to ico 

Manufacturing Co. Inc., Minneapolis 14, Minn. — 

Dept. J-22. ‘g 
For brief reference wse IAVE—0604. a, 











Smooth, steady power at your fingertips! 
ideal tool for hobbyist, repairman, mechanic, 


novice or craftsman. Works on wood, plastic, © 


metal, alloy, glass, leather, horn, stone, etc. 

25,000 r.p.m. AC or DC. Wt. 12 oz. 
COMPACT 

SCHOOL SET 








C00 TS MISH ACESSBORIES—Chcces thom from 
line—more than 500 made right in the 
oandes 


ORDER NOW! SATISFACTION GUARANTEED 


FREE! NEW 52-PAGE MANUAL 





CHICAGO WHEEL & MFG. CO. 
1101 W. Monroe St. Dept. 1A Chicage 7, Ill. 


Materials for Brush Making 


Fibre Mixtures, Ster- 
ilized lized Bree Hai. Ha Hair, Bristle and Tampico 
ant ti dled, oma 


E. B. & A. C. WHITING CO. 
Burlington, Vermont 





i 



































STERLING STEEL FLASKS 
- for Strength and Rigidity! 


All-steel, all-welded, with high carbon 
content, Sterling Flasks combine maximum 
strength with minimum weight. Solid cen- 
ter rib and solid sand flanges at top and 
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TWO AIDS FOR SPEED 
~ AND ACCURACY 
Special Offer for Agents 


on both sides showing squares full size. 
rafter, find i frame 


Makes wowing 

2 to 23 feet; longer 
lengths of hips and val a 
the angle in degrees and . Fastest eliminates chance of 
error, so simple anyone who can read numbers can use it. Not a slide rule but a 
Slide Calculator designed especially for Carpenters, Contractors and Architects. 
Thousands in use. Price $2.90 postpaid. Check or M. O., no stamps. 


MASON ENGINEERING SERVICE, 2105 N. Burdick St., Div. 3, Kalamazoo 81, Mich. 





PLASTICS 


FOR YOUR 
SCHOOL SHOP 


CATALIN—PLEXIGLAS 


A post card will bring our price lists. 


CRAFTSMAN SUPPLY HOUSE 
32 Browns Ave. _ Scottsville, N. Y. 














SINDINIG 


Furnished with or without 
electric motor. 








For sounder initial training use 


LEWIS 
PROJECTS 


Write today for further informa- 
tion on the Lewis Shop Projects. 
Ask for the illustrated catalog— 
sent free. 


rs 
(44 4 MACHINE TOOL CO. 


P.O. Box 7446 Station L, Dept. X, Los Angeles 23, California 








An important Book in 
Audio-Visual Aids 


Teachin g W ith 
Films 


by Fern and Robbins 


Here everyone interested in keeping abreast with the 
most significant development in modern education will 
find the answer to: 
Why should instructional films be used? 
What are the techniques to use for most 
effective results? 
Where are films and equipment to be 
obtained? 
How to make your own teaching slides 
and films, repair films, operate projection 
equipment, etc. Cloth, 160 pages, $2.25 


Examination copies sent on approval 
THE BRUCE PUBLISHING COMPANY 
706 Montgomery, Bigg. . Milwaukee 1, Wis. 








424 N. Ashland Ave., CHICAGO 22, ILL. 
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A low cost, 


Heat Glue Pot 
3: Glue Ps ae ak with 3 heat- 


STA-WARM TRIPLEX 4 













For COVERWELL 
SCHOOL INKS FOR 
PRINT QUALITY 
SHOPS PRINTING 
MARTIN DRISCOLL & CO. 
610 Federal St. Portlend, 407 E. Michigan St. 
Chicago, ii. Oregon Milweukee, Wis. 








862 PATTERNS —18 CLASSIFICATIONS IN OUR 


HOMECRAFTER‘S 
CATALOG of PROJECT PATTERNS 
In order to meet the demand for as wide and as 


complete a 


PATTERN MART 
Wintrop Ave. 1A5 Cincinnati 24, 





work in School Shops 
Sheet Brass — Coppe 


working these Metals 


10 Thomas St. 


NS ee Te 
METALS 


are again available for Art Metal 
c — Aluminum 


Nickel and Sterling Silver, also 
Hammers — Files and Anvils for 


METAL CRAFTS SUPPLY CO. 


Providence, R. 1. 


| asesesoennninninatenel 








TOOLS ALWAY 
with PLURALITY 








S$ SHARP 
OILSTONE 
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field of education and shows very clearly what 
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Schools for a New World 
Cloth, 448 pp., 6% by 9% in., illus., $2.50. 
American Association of School Administrato 


rs, 
f 1201 Sixteenth St., N.W., Washington 6, D. C. 


The twenty-fifth yearbook of the American 
Association of School Administrators presents a 
discussion of what education should and must 
be to prepare our children and our youth for 
the tasks they have to perform and the lives 
they have to live if ‘the problems of these 
troublesome times are to be solved in the proper 


manner. 

The book, therefore, presents a picture of how 
schools are to function so that students may 
learn how to live and work together; how’ those 
who live in our democracy must act co-operatively 
in order that our edueational systems may 
do their work in the most effective manner. 


Prepared by California State Department of 
Education, Sacramento, Calif. Workbook section, 
paper cover, 65 pp., 84 by 11 in. Test section, 
124 pp., 8% by 11 in. 

A workbook and an accompanying collection 


‘of tests for first year apprentices in the auto- 


mechanic trades. It covers units on general 
maintenance _ work; frame, steering, and front 
absorbers; and workmien’s 


Paper cover, 248 pp., 53% by 8% in a 

— and aa by Reynolds Metals C 0., 
, Louisville 1, 

x book whet much information and 
numerous tables describing the various aluminum 
alloys, their chemical, physical and mechanical 
peepertes Py many alloy mill products that 
afe available; information on the manufacturing 
methods cad fen and how the various products 
are marked for identification. 

A novel color-index scheme facilitates the lo- 
cation of the various types of material. 


Oceupational Briefs 
Science Research Associates, 228 S$. Wabash 


Ave., Chicago 4, Ill. 
These briefs are 15 cents each, or $5 per year 
for 50 issues 


Brief No. 156, Salvage Workers; No. 157, Air- 
port Managers; No. 158, Social ‘Scientists ; No. 
159, Direct Mail Advertising Workers; No. 160, 
Owning Your Own Retail Shop; No. i61, Scien- 
tific Glass Instrument Makers: No. 162, Psy- 
chiatrists; No. 163, Aluminum Industry Workers; 
No. 164, "Salesmen ; No. 165, Owning Your Own 
Service Agency ; No. 166, Drug and Cosmetic In- 
dustry Workers; No. 167, Special Librarians; No. 
168, Florists; No. 169,. Citrus Fruit and Nut 
Farmers; No. 170, Bowling Alley Workers; No. 
171 Owning Your Own Repair Services; No. 172, 
Food Dehydration Workers. . 
Educational for Veterans 

By Tracy E. Goodwin. Paper, 140 pp., 6 by 
9 in., $2. Goodwin Publications, 1778 Fairmount 
Ave., Cincinnati, Ohio. 

This book presents a novel method for assisting 
the young in their search for a fitting vocation. 
Find Your Vocation 

By Ernest Henry Suerken. Paper, 136 pp., 5% 


‘ by 834 in. The Hobson Book Press, 52 Vanderbilt 


Ave., New York, N. Y. 

A book that is different. It helps the reader dis- 
cover his interests and informs him of what 
qualifications he must possess or acquire before 
he can make a final decision in choosing his 


vocation. 
The Mahogany Book 

ye Ba Lamb. Paper, 80 pp., 67% by 10 
in., illus. Mahogany 4 ogee. Inc., 75 East 


Wicker Drive, Chicago, Ill. : 
book for those who admire fine wood 


it is used in building cabinets, furniture, 
or for finishing homes, offices, or public buildings. 
= 





KNOCKDOWN CEDAR CHEST 





Write for Free Price List Today 
GILES & KENDALL CO., Hunteville, Alc. 























LUMBER FOR SCHOOLS 


T. A. FOLEY LUMBER CO. 
PARIS, ILL. 











FE Seat RE oe 
PAXTON 





_ Oldest Name in the Field 
INDUSTRIAL ARTS 
Lumber & Plywood 
FRANK PAXTON LUMBER co. 
Des Moines Denver 





Fort Worth Kansas City 








Electro-Typers 


Especially qualified to be of serv- 
ice to the school printshop. 


Forms returned same day received. 


Badger - American Electrotype Co. 
600 Montgomery Bldg. 








407 East Michigan St., Milwaukee, Wis. 
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- <8 2389. 





$3 
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[ELECTRIC KILNS 
Any Size—Any T 


‘ermmperature 


Laboratory 
2315 Harrison St., Kansas City 8, Mo. 














WOODWORKING TOOLS 
CABINET HARDWARE 
and SUPPLIES 


LUSSKY, WHITE AND COOLIDGE, INC. 
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ADVERTISERS’ PRODUCTS AND SERVICES 


in this index are given a code number in addition to the page number on which the 
appears. Refer to the advertisement for product or services available. Write direct 
or use the coupon in requesting information from a number of advertisers. 


Code Page 


Code 
No. 
60 


61 


625 
626 


627 


628 
629 


630 
631 


Page 

No. 
Adjustable Clamp Co..... 25A 
Aluminum Company of 


American Gas Furnace.... 27A 
American Technical Society 21A 
Armstrong Bros. Tool Co... 5A 
Atkins and Company, E.C.. 17A 
Atlas Press Company, The. 14A 
Badger American 

Electrotype Co. ........ 26A 
Baltimore Teachers Agency 26A 
Black and Decker Mfg. Co.. 3A 
Brodhead-Garrett Company 13A 


Bruce Publishing Company 
4A & 3rd cover 


Carmen-Bronson Co...6A & 18A 
Carter Company, R. L..... 21A 
Casco Products Corp 
Chicago Wheel & Mfg. Co.. 24A 
Cincinnati Tool Co., The.. 2A 
Columbian Vise & Mfg. Co. 2A 
Craftsman Supply House. . 
Crescent Machine Co 7A 
Delta Mfg. Company 
Dixon Crucible Co., Jos... . 
Driscoll & Co., Martin 
Foley Lumber Co., T. A... 
Giles and Kendall Co..... 
Hommett Company, J. L... 
Harper Electric Furnace 

Corp. 
Indiannead Archery & 

a Vi So a ae 27A 
Johnson Gas Appliance Co. 20A 


LeBlond Machine Tool Co., 
ie Dha. fee s eee ks 4th cover 


Lewis Machine Tool Co.... 25A 
Lufkin Rule Company, The. 5A 





No. 
632 Lussky, White and Coolidge 


633 Maguire Industries, Inc... . 
634 Manual Arts Press 

635 Mason Engineering Service 
636 Metal Crafts Supply Co... . 
637 Millers Falls Company... . 
638 Morgan Vise Company... 
639 Mummert-Dixon Company. 
640 Nicholson File Company. . . 


.641 Oliver Machinery Co 


642 Osborn Bros. ........... 

643 Park Instrument Company. 

644 Pattern Mart 

645 Paxton Lumber Co., Frank. 

646 Peck, Stow & Wilcox Co... 

647 Porter-Cable Machine Co.. 

648 Reading Electric Co., Inc... 

649 Rembrandt Graphic Arts 
Co. 

650 Sheldon Machine Co., Inc.. 

651 Snap-On-Tools, Inc. ...... 

652 South Bend Lathe Works. . 

653 Stanley Electric Tool Div... 

654 Stanley Tools 

655 Star Paper Fastener Co... . 

656 Starrett Co., L. S 

657 Sta Warm Electric Company 

658 Sterling Wheelbarrow Co.. 

659 United States Plywood 
Corp. 

660 Wallace Company, J. D.... 

661 Weber Company, F 

662 Weldon Laboratory, 


Ne. 


ES ee 27A 


663 Western States 


Envelope Co. ......... 28A 


664 Whit 
A. C 


USE THIS COUPON 


The advertisements in this issue have been given a code number for your convenience in requesting 
information on products, services, booklets, and catalogs offered. Encircle the code number of the 
advertisement in which you are interested, clip and mail the coupon to INDUSTRIAL ARTS AND 
VOCATIONAL EDUCATION. Your request will receive prompt attention. BRUCE-MILWAUKEE. 


INDUSTRIAL ARTS AND VOCATIONAL EDUCATION 
540 North Milwaukee St., Milwaukee 1, Wis. 


Please send information offered in the advertisements we have encircled. 


612 618 624 630 
613 619 625 631 
614 620 626 

615 621 627 

616 622 


636 641 646 651 656 661 
642 647 652 657 
643 648 653 
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WALLACE 
“1 AACHINE - OF - THE - MONTH 


No. 10 JOINTER 


Direct drive at 3600 
or gear drive at 5200 
r.p.m.! 8” four-knived 













set askew for shearing 
cut! Taper roller bear- 
ings. Semi-steel tables. 
Capacity to cut %” 
deep. 























What a Jointer! This quality-built Wallace No. 10 Model 


has power — speed— capacity and accuracy in a measure 
never known before! 

Skew-set knives take a shearing cut—does perfect edging 
work, rabbetting, bevelling. Smooth, clean surfacing cuts 
seldom require sanding. 


Write today for bulletins,—we also manufacture high-grade 


Universal Saws, Radial-arm Saws, Bandsaws, Shapers, Lathes, 
Mortisers, Oilstone Gririders, etc. 


J.D. WALLACE & COMPANY 


CHICAGO, ILL 


140 S: CALIFORNIA AVE 





cutter-head with knives--}: 











ARTIST and 
DRAWING 
___MATERIALS_ 


_ FOR MECHANICAL DRAWING: 


Drawing Instruments: 
Drafting Supplies ~~ 
Waterproof Drawing*ink. 


FOR ART AND COMMERCIAL ART: 


Fine Artist Quality Colors in 
all mediums, and Related 
Products. 


STUDIO, SCHOOL AND DRAFTING 
ROOM. FURNITURE 


TRADE MARK REG U.S. PAT. OFF 




















Monutactured by ——————. 


cone 46h oa WEBER CO. 


Teachers and Schools, : 
on Request. pataaianiad 23, PA. 
ST. LOUIS 1, MO. BALTIMORE |, MD. 


PATRONIZE YOUR NEAREST WEBER DEALER 





























MEISSNER STUDENT KITS 


... for practical radio instruction at low 
cost will be again available when pres- 


ent manufacturing conditions parmit. 


“How To Build” instruction manual, 
the ideal Jaboratory textbook; an 
invaluable reference manual for all 
radio students. Fifty cents, postpaid 

™ (seventy-five cents in Canada) 






















Prestige by mail 


Whether it is for personal stationery or for 


business correspondence and regardless of its 
contents, the ENVELOPE is a representative 
of its sender . . . YOUR representative. And 
like a friendly handshake .. . 
kept nor deeply analyzed . . . 


though not long 
forms the first 


impression on the recipient. 


Make your first impressions count— build 


prestige by mail — use appropriate envelopes: 


WESTERN 











1616 WEST PIERCE ST. 
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DRAWING 
FOR LIFE 








MECHANICAL <a 


INDUSTRY : | and | SSS 
nee | iE 
A new approach to the teaching of DRAWING 


drawing stressing greater applica- Glenn N. Shaeffer 


i ss lite situations veetul _ om Written especially for beginners in A two book edition for the 9th and 

individuals. Excellently organized the upper grades of the elementary 10th grades. Paper: Vol. |, 64 cents; 

in terms of well-graded projects. school or in the junior high school. Vol. Il, 56 cents. Complete: Cloth, 
$1.56 : 80 cents $1.80; Paper, $1.40. 


74 New Completely Revised Edition | 
PRINCIPLES OF WOODWORKING 


By HERMAN HJORTH 
Meets all the needs of an up-to-date high school course in woodworking. $2.88 


SA 
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INSTRUCTIONAL 
UNITS IN 
HAND WOODWORK 


Brown and Tustison 






WOODWORKING 
PROCESSES 


Herman Hiorth 









Covers the entire range of hand woodworking. Ex- 







tensively illustrated. Unit-instruction-sheet plan. Unit Revised and enlarged, this book presents descrip- 
operations completely analyzed; given in clearly tions of all the fundamental processes used by 
defined steps. Junior high school grades. the woodworker. Profusely illustrated. Written in 

$1.80 great detail. $1.80 





Examination copies for thirty days’ study 


7 the prodvotive Kégale 
even more prodvetive / 


The LeBlond Regal is a productive lathe in its own right. When equipped with pro- 
ductive attachments and accessories, it becomes a veritable machine shop. Regal attachments receive thé same care 
in designing and manufacture as the lathes themselves. Available for all’ six Regals—13”, 15”, 17”, 19”, 217, 24", or the 


=" 
Tra 


13”Bench Regal. Contact the LeBlond distributor in your territory for the correct Regal attachments and idles, 


THE R K. beaeene MACHINE TOOL COMPANY, CINCINNATI 8% OHIO 
GEST MANUFACTURER OF A COMPLETE LINE OF LATHES 


New ‘York 6, Singer Bidg., 149 Broadway, POrtlandt 7-6621-2-3. Chicago 6, 20 N. Wacker Drive, STA 561. 
¢ Philadelphia 40, 3701 N. Broad St., SAgambre 2-5900 


Got your tree copy 


of the new Regal Lathe Attachments 
Bulletin, R-180, completely -describ- 


ing all attachments and acessories. 
Write Dept. RA-61. 








(c) 1947, LesLonn 
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